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Ammann & Whitney 
411 Theodore Fremd Avenue 
Suite 3015 
Rye, New York 10580 
 
Attention: James A. Hund 
 
Subject: Geotechnical Engineering Report 


Retaining Wall 110 
I-84 Reconstruction, State Project 151-273 
Waterbury, Connecticut 


 
Ladies and Gentlemen: 
 
This report presents our evaluation of subsurface conditions and geotechnical engineering recommendations 
for Retaining Wall 110, part of the I-84 Reconstruction project in Waterbury, Connecticut.  The work was 
conducted in accordance with our agreement dated 30 January 2009. 
 
SUMMARY 
 
We recommend that Retaining Wall 110 be a mechanically stabilized earth (MSE) or modular block wall with 
pervious structure backfill.  A temporary excavation up to about 3.5-m high will be required for wall 
construction.  Temporary lateral support of the excavation will be required to protect the adjacent highway 
and utilities. 
 
RETAINING WALL 110 
 
Retaining Wall 110 will be located along I-84 in Waterbury, Connecticut, as shown on Figure 1, Project 
Locus.  The wall will be located on the south side of I-84, and will retain the new Exit 25 eastbound on-ramp 
at the west end and the widened I-84 highway embankment within central and eastern portions, as shown on 
Figure 2. 
 
Retaining Wall 110 will be a proprietary wall (MSE or modular block) designed by the wall manufacturer.  
The wall will be approximately 376.4-m long and up to 4.7-m high.  Top of wall grade will vary from El. 


Haley & Aldrich, Inc.
465 Medford St.
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Boston, MA  02129
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139.1 at the west end to El. 141.5 at the east end.  Ground surface along the front face of the wall will 
typically vary from about El. 136.5 to El. 138.  Bearing grades (bottom of leveling pad) will vary from El. 
135.1 to El. 138.1. 
A 1200-mm diameter reinforced concrete pipe (RCP) storm drain currently discharges on the I-84 
embankment slope behind the west end of the wall, and will be extended.  The invert elevation at the current 
outlet is El. 137.27, and the bottom of leveling pad grade in that area will be El. 135.7.  Therefore, the pipe 
will be extended through the face of the wall. 
 
An elevation view of Wall 110 is shown on Figure 3.  The retaining wall layout is shown on plan and profile 
sheets provided by Berger Lehman Associates, which are included in Appendix D. 
 
Elevations in this report are in meters and refer to NGVD 29. 
 
SITE CONDITIONS 
 
Retaining Wall 110 will be located on the south side of the I-84 westbound highway embankment, between 
the highway and a wetland area, as shown on Figure 2.  Ground surface slopes downward to the south from 
the highway pavement between El. 140 to El. 142, to the wetland area at about El. 138.  Embankment slopes 
range from 1 vertical to 2 horizontal (1V:2H) to 1V:2.5H.  Riprap, grass, brush, trees are present on the 
surface of the slope.  Several large boulders are present within the wetland area and are noted on Figure 2. 
 
SUBSURFACE EXPLORATIONS 
 
General Borings, Inc., Prospect, Connecticut, drilled four test borings (S110-1 through S110-4OW) along 
and near the retaining wall on 9 and 10 April 2001.  A Haley & Aldrich geologist monitored the drilling.  
Exploration locations were surveyed by A-I Engineers, Middletown, Connecticut, and are shown on Figure 
2.  Logs are presented in Appendix A.  
 
Test borings were advanced to depths ranging from 3.8 to 5.2 m below ground surface using hollow-stem 
augers.  Standard penetration tests were performed at 1.5-m maximum intervals. Boring S110-4 was 
terminated at auger refusal. 
 
A groundwater observation well was installed in S110-4 to measure groundwater levels at the site.  
Observation well installation details and measured groundwater levels are presented in Appendix B. 
 
SUBSURFACE CONDITIONS 
 
The borings encountered fill and glaciofluvial deposits overlying bedrock.  Generalized descriptions of soil 
and rock strata in order of increasing depth below ground surface follow. A summary of subsurface data is 
presented in Table I. 
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Thickness, m Generalized Description 
  
2 to 3.7 
 


Fill – Medium dense to very dense, brown to gray, coarse to fine 
SAND, little gravel, trace to some silt, trace roots.  Boulders were 
cored in other borings for this project, and are present on the 
embankment slope.  
 


1.8 to more than 2.4   Glaciofluvial Deposits – Descriptions range from: medium dense, 
brown, SILT, some fine sand, trace coarse sand; to medium dense to 
very dense, brown, coarse to fine SAND and GRAVEL, trace to some 
silt.  Boulders were cored in numerous test borings for this project and 
are present within the adjacent wetland area. 
 


--- Bedrock – Bedrock was not cored in any of the Wall 110 borings. 
Boring S110-4 encountered auger refusal at 3.81 m, which could be a 
boulder in the glaciofluvial deposits, or bedrock.  Bedrock cored in 
R95, located on the north side of I-84 is described as very hard, fresh, 
gray and white, biotite GNEISS, and is part of the Waterbury Gneiss 
formation. 
 


 
Groundwater levels in S110-4 OW, located at the east end of Wall 110 varied from El. 137.1 to El. 138.1 
between April and June 2001.  Groundwater levels in the other borings ranged from El. 136.0 to El. 137.2, 
however, these levels were measured upon completion of drilling and may not represent stabilized 
groundwater.  Groundwater will fluctuate with season, precipitation, temperature, construction activity, and 
other factors. 
 
Additional information on subsurface conditions is presented on the exploration logs in Appendix A.  
Subsurface stratigraphy is shown in profile on Figure 3. 
 
Laboratory Testing 
 
Two grain size analyses were performed on representative samples of the fill and glaciofluvial deposits to 
evaluate gradation characteristics and confirm visual classification.  The tests were performed in general 
accordance with ASTM procedures.  Laboratory test results are presented in Appendix C. 
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GEOTECHNICAL DESIGN RECOMMENDATIONS 
 
Retaining Wall 110 Design Recommendations 
 
Retaining Wall 110 will be a proprietary wall designed by the manufacturer, either mechanically stabilized 
earth (MSE) or modular block.  Design the wall according to the following criteria: 
 
 Design the leveling course as a spread footing bearing on existing fill, glaciofluvial deposits, or 


bedrock.  Assume a Load and Resistance Factor Design (LRFD) ultimate bearing capacity of 900 
kPa, and a resistance factor of 0.65 for MSE walls and 0.45 for modular block walls.  Alternatively, 
assume an Allowable Stress Design (ASD) allowable bearing capacity of 280 kPa.  Based on the 
design bearing pressure, we estimate total settlement on the order of 25 mm, and differential 
settlement less than 19 mm.  Settlement will occur during construction. 


  
 Foundations should bear at least 1.2 m below the lowest adjacent ground surface for frost protection. 


 Foundation bearing grades should consider scour protection.  


 Place a 300-mm thick layer of granular fill beneath foundations for uniform bearing.  Granular fill 
should extend 300 mm horizontally outside the foundation limits, and slope outward and downward 
on a 1:1 slope.  


 Design the structure as a drained retaining wall, with provisions for water to drain through the face.  
Backfill the wall with pervious structure backfill (ConnDOT M.02.05).  


 Assume the lateral earth pressures shown on Figure 4. 


 Seal the outside of storm drains that pass through the wall to prevent possible erosion of backfill 
materials in the event of a leak in the pipe 


Based on conditions encountered in the borings, the proposed wall configuration, and the results of our slope 
stability analyses, the overall stability factor of safety exceeds 1.5 and the LRFD resistance factor is less than 
0.65.   We assumed the wall is internally stable, the width at the bottom is 0.8 times the height, and the 
overall stability slip surfaces evaluated are below and behind the wall.  
 
Seismic Design 
 
The site is considered Site Class C in accordance with Table 3.10.3.1-1 of the AASHTO LRFD 6th Edition.  
In addition, we recommend the following values be used (as obtained from USGS website): 
 
 Peak Ground Acceleration Coefficient: PGA=0.065g 
 Horizontal Response Spectral Acceleration Coefficient at 0.2 sec: SS = 0.136 g 
 Horizontal Response Spectral Acceleration Coefficient at 1 sec: S1 = 0.036 g 
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The soils are not considered liquefaction susceptible under the design earthquake event.  Seismically induced 
settlements will not be significant.  Seismic lateral earth loads do not need to be considered based on the 
structure type and seismic zone.   
 
Reuse of Excavated Materials 
 
Excavated materials will consist primarily of fill and glaciofluvial deposits.  Based on the results of 
laboratory gradation analyses and visual soil classifications indicated on the logs, excavated materials will not 
be suitable for reuse as pervious structure backfill or granular fill.  Excavated materials may be reused as 
embankment fill. 
 
CONSTRUCTION CONSIDERATIONS 


 
General 


 
This section provides comments related to retaining wall construction, earthwork, and other geotechnical 
aspects of the project.  It will aid those responsible for preparation of contract plans and specifications and 
those involved with construction monitoring.  Contractors must evaluate potential construction problems on 
the basis of their own knowledge and experience in the area and in similar localities, taking into account their 
own proposed equipment, construction methods, and procedures. 
 
Excavation 
 
A temporary excavation up to about 3.5-m high will be required for foundation construction. Excavation will 
be in fill and glaciofluvial deposits, and use of conventional excavation equipment appears feasible.  The 
bedrock surface could be above retaining wall subgrade level in the eastern portion of the wall near S110-4 
OW.  Contractors should anticipate that some bedrock excavation will be required, and that controlled 
blasting will be required for bedrock removal. 
 
Temporary lateral support of the excavation will likely be required to protect the adjacent I-84 pavement and 
storm drains that will remain in service.  We anticipate that soldier piles and lagging will be feasible.  Steel 
sheet piling might also be feasible, but cobbles and boulders in the fill and glaciofluvial deposits will obstruct 
sheet pile installation. 
 
Dewatering 
 
Groundwater levels in S110-4 OW and the borings ranged from El. 136.0 to El. 138.1, up to 1.5 m above 
granular fill subgrade below the leveling course.  Contractors should expect that excavation dewatering will 
be required.  We anticipate that groundwater can be controlled by open pumping from sumps located in the 
bottom of excavations. 
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CLOSURE 
 
This report has been prepared for specific application to the subject project in accordance with generally 
accepted geotechnical engineering practice. In the event that changes in the nature, design or location of the 
retaining wall are planned, the conclusions and recommendations contained in this report should not be 
considered valid, unless the changes are reviewed by Haley & Aldrich, Inc. and the conclusions of this report 
modified or verified in writing. 
 
The analyses and recommendations are based, in part, upon the data obtained from the referenced subsurface 
explorations.  The nature and extent of variations between explorations may not become evident until 
construction.  If variations then appear, it may be necessary to reevaluate the recommendations of this report. 
 
We appreciate the opportunity to provide engineering services on this project.  Please do not hesitate to call if 
you have any questions or comments.  
 
Sincerely yours, 
HALEY & ALDRICH, INC. 


 
Philip J. Dunaj   
Senior Engineer     


 
Thomas W. Nolan, P.E. 
Vice President  
 
Enclosures: 
 Table I – Summary of Subsurface Data 
 Figure 1 – Project Locus 
 Figure 2 – Subsurface Exploration Plan 
 Figure 3 – Subsurface Profile, Retaining Wall 110 
 Figure 4 – Recommended Lateral Earth Pressures 
 Appendix A – Test Boring Logs 
 Appendix B – Observation Well Installation Report and Measured Water Levels 
 Appendix C –Results of Laboratory Testing 
 Appendix D – Preliminary Retaining Wall Layout Drawings  
 
Z:\91313_I84 Waterbury\113_East End Realignment\RW110\2013-1114 Wall 110-rpt-F.doc 
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Ammann & Whitney 
411 Theodore Fremd Avenue 
Suite 3015 
Rye, New York 10580 
 
Attention: James A. Hund 
 
Subject: Geotechnical Engineering Report 


Retaining Wall 111 
I-84 Reconstruction, State Project 151-273 
Waterbury, Connecticut 


 
Ladies and Gentlemen: 
 
This report presents our evaluation of subsurface conditions and geotechnical engineering recommendations 
for Retaining Wall 111, part of the I-84 Reconstruction project in Waterbury, Connecticut.  The work was 
conducted in accordance with our agreement dated 30 January 2009. 
 
SUMMARY 
 
We recommend that Retaining Wall 111 be a mechanically stabilized earth (MSE), modular block, or cast-
in-place concrete wall with pervious structure backfill.  A temporary excavation up to about 4-m high will 
be required for wall construction.  Temporary lateral support of the excavation will be required to protect 
the adjacent highway and utilities, and maybe required to prevent excavation from encroaching into 
wetlands (Beaver Pond Brook). 
 
RETAINING WALL 111 
 
Retaining Wall 111 will be located along I-84 in Waterbury, Connecticut, as shown on  
Figure 1, Project Locus.  The wall will be located on the north side of I-84 and will retain the widened 
highway embankment, as shown on Figures 2A through 2C. 
  
Retaining Wall 111 will be a MSE or modular block wall designed by the wall manufacturer.  The wall will 
be 437-m long and up to 9.0-m high.  Top of wall grade will vary from El. 147.45 at the west end to 
El. 149 near the east end.  Ground surface along the face will typically vary from about El. 140.5 to El. 
146.  Bearing grades will vary from El. 139.5 to El. 143.7.  Backfill behind the wall will slope up to the 
crest of the I-84 embankment on a 1 vertical to 2 horizontal (1V:2H) slope.   The retaining wall layout is 
shown on Figures 2A through 2C.  
 
Elevations in this report are in meters and refer to NGVD 29. 


Haley & Aldrich, Inc.
465 Medford St.


Suite 2200
Boston, MA  02129


Tel: 617.886.7400
Fax: 617.886.7600
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SITE CONDITIONS 
 
Retaining Wall 111 will be located on the north side of the I-84 westbound highway embankment, between 
I-84 and Beaver Pond Brook, as shown on Figure 2.  Ground surface slopes downward to the north from 
about El. 148 at the I-84 pavement to El. 140 along a gravel road at the toe of the slope, and then down to 
Beaver Pond Brook.  Beaver Pond Brook channel grade is about El. 138.9, and normal water level is about 
El. 139.3.  The embankment slope is 1 vertical to 2 horizontal (1V:2H), and grass, brush, and trees are 
present on the surface of the slope.  There are large boulders on the surface of the slope in some areas, and 
in the Beaver Pond Brook channel. 
 
A 375-mm dia. corrugated metal pipe (CMP) and a 1200-mm dia. CMP storm drain cross the retaining wall 
alignment at STA 0+346 and STA 0+397, respectively.  Both pipes will remain and will pass beneath the 
wall, as shown on Figure 2C. A 375 mm CMP storm drain at approximate STA 0+378 will be removed. 
 
SUBSURFACE EXPLORATIONS 
 
General Borings, Inc., Prospect, Connecticut, drilled three test borings (S111-1A, S111-1B, and S111-2)  in 
December 2000 and eight testing borings (S111-101 through S111-108) in February 2009 along and near the 
proposed retaining wall location.  A Haley & Aldrich geologist monitored the drilling.  Exploration 
locations were surveyed by A-I Engineers, Middletown, Connecticut, and are shown on Figures 2A through 
2C.  Logs are presented in Appendix A.  
 
Test borings were advanced to depths ranging from 4.3 to 10.6 m below ground surface using hollow stem 
augers.  Standard penetration tests were performed at 1.5-m maximum intervals. 
  
SUBSURFACE CONDITIONS 
 
The borings encountered fill and glaciofluvial deposits.  Generalized descriptions of soil and rock strata in 
order of increasing depth below ground surface follow.  A summary of subsurface data is presented in 
Table I. 
 


Thickness, m Generalized Description 


0.1 to greater than 7.6 
 


Fill – Medium dense to very dense, brown to dark brown, coarse to 
fine SAND, trace to some gravel, trace to some silt, trace roots, wire, 
and organic fibers, with boulders.  A boulder was cored in S111-2.  
Boulders are in the adjacent river channel and on the embankment.  
Organics were encountered in S111-106.  
 


up to  
 
 
 
 


Glaciofluvial Deposits – Medium dense to very dense, brown, coarse 
to fine SAND, little to some gravel, trace silt.  Cobbles and boulders 
are generally present and were cored in numerous other borings for 
this project. 
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-- 


Bedrock – Bedrock cored in S111-101 through S111-105 is described 
as very hard, fresh, gray and white biotite GNEISS, and is part of the 
Waterbury Gneiss formation. 
 


 
Groundwater levels measured in the borings range from El. 138.7 to El. 142.2.  However, these levels 
were measured upon completion of drilling and may not represent stabilized groundwater.  Normal water 
level in Beaver Pond Brook is about El. 139.3, and the 100-yr. flood level is El. 140.9.  Groundwater will 
fluctuate with Beaver Pond Brook water levels, season, precipitation, temperature, construction activity, 
and other factors. 
 
Additional information on subsurface conditions is presented on the exploration logs in Appendix A.  
Subsurface stratigraphy is shown in profile on Figure 2A through 2C. 
 
Laboratory Testing 
 
Two grain size analyses were performed on representative samples of the fill and glaciofluvial deposits to 
evaluate gradation characteristics and confirm visual classification.  The tests were performed in general 
accordance with ASTM procedures.  Laboratory test results are presented in Appendix B. 
 
GEOTECHNICAL DESIGN RECOMMENDATIONS 
 
Retaining Wall 111 Design Recommendations 
 
Retaining Wall 111 will be a proprietary wall designed by the manufacturer, either mechanically stabilized 
earth (MSE) or modular block.  Design the wall according to the following criteria: 
 
 Design foundations as spread footings bearing on existing fill, glaciofluvial deposits, or bedrock.  


Assume a Load and Resistance Factor Design (LRFD) ultimate bearing capacity of 900 kPa, and a 
resistance factor of 0.65 for MSE walls and 0.45 for modular block walls.  Alternatively, assume 
an Allowable Stress Design (ASD) allowable bearing capacity of 280 kPa.  Based on the design 
bearing pressure, we estimate total settlement on the order of 25 mm, and differential settlement 
less than 19 mm.  Settlement will occur during construction. 


  
 Foundations should bear at least 1.2 m below the lowest adjacent ground surface for frost 


protection. Foundation bearing grades should consider scour protection.  
 
 Place a 300-mm thick layer of granular fill beneath foundations for uniform bearing.  Granular fill 


should extend 300 mm horizontally outside the foundation limits, and slope outward and downward 
on a 1:1 slope. 


 
 Design the structure as a drained retaining wall, with provisions for water to drain through the face. 


Backfill the wall with pervious structure backfill (ConnDOT M.02.05). 
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 Assume the lateral earth pressures shown on Figure 3. 
 
 Seal the outside of utility pipelines that pass through the wall to prevent possible erosion of backfill 


materials in the event of a leak in the pipe. 
 
 Perform a condition survey of utility pipelines that pass through or beneath the wall to determine 


whether they can withstand the additional pressures from the wall and backfill.  Additionally, pipes 
will be subjected to the estimated settlement, and should be capable of withstanding settlement.  
Consider encasing pipes judged to be in fair or poor condition in concrete. 


 
Based on conditions encountered in the borings, the proposed wall configuration, and the results of our 
slope stability analyses, the overall stability factor of safety exceeds 1.5 and the LRFD resistance factor is 
less than 0.65.   We assumed the wall is internally stable, the width at the bottom is 0.8 times the height, 
and the overall stability slip surfaces evaluated are below and behind the wall.  
 
Seismic Design 
 
The site is considered Site Class C in accordance with Table 3.10.3.1-1 of the AASHTO LRFD 6th Edition. 
 In addition, we recommend the following values be used (as obtained from USGS website): 
 
 Peak Ground Acceleration Coefficient: PGA=0.065g 
 Horizontal Response Spectral Acceleration Coefficient at 0.2 sec: SS = 0.136 g 
 Horizontal Response Spectral Acceleration Coefficient at 1 sec: S1 = 0.036 g 
 
The soils are not considered liquefaction susceptible under the design earthquake event.  Seismically 
induced settlements will not be significant.  Seismic lateral earth loads do not need to be considered based 
on the structure type and seismic zone.   
 
Reuse of Excavated Materials 
 
Excavated materials will consist primarily of fill.  Based on the results of laboratory gradation analyses and 
visual soil classifications indicated on the logs, fill will not be suitable for reuse as pervious structure 
backfill or granular fill.   Excavated materials may be reused as embankment fill. 
 
CONSTRUCTION CONSIDERATIONS 


 
General 


 
This section provides comments related to retaining wall construction, earthwork, and other geotechnical 
aspects of the project.  It will aid those responsible for preparation of contract plans and specifications and 
those involved with construction monitoring.  Contractors must evaluate potential construction problems on 
the basis of their own knowledge and experience in the area and in similar localities, taking into account 
their own proposed equipment, construction methods, and procedures. 
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Excavation 
 
A temporary excavation up to about 4-m high will be required for foundation construction. Excavation will 
be in fill and glaciofluvial deposits, and use of conventional excavation equipment appears feasible. Bedrock 
is at or above retaining wall subgrade level in S111-103, S111-104, and S111-105.  These borings were 
drilled approximately 3 to 13 m from the proposed wall location, in which case the  bedrock level at the 
wall location may be different.  Contractors should anticipate that some bedrock excavation will be 
required, and that controlled blasting will be required for bedrock removal. 
 
Temporary lateral support of the excavation will likely be required to protect the adjacent I-84 pavement, 
storm drains that will remain in service, and preventing excavation from encroaching into wetlands.  We 
anticipate that soldier piles and lagging will be feasible.  Steel sheet piling might also be feasible, but 
cobbles and boulders in the fill and glaciofluvial deposits will obstruct sheet pile installation. 
 
Dewatering 
 
Groundwater was measured in the borings between El. 138.7 and El.  142.2, 0.8 m below to 0.2 m above 
granular fill subgrade beneath the leveling course.  Normal Beaver Pond Brook water level is El. 139.3, 0.2 
m below to 0.3 m above granular fill subgrade. 
 
Contractors should expect that excavation dewatering will be required.  We anticipate that groundwater can 
be controlled by open pumping from sumps located in the bottom of excavations. 
 
CLOSURE 
 
This report has been prepared for specific application to the subject project in accordance with generally 
accepted geotechnical engineering practice. In the event that changes in the nature, design or location of the 
retaining wall are planned, the conclusions and recommendations contained in this report should not be 
considered valid, unless the changes are reviewed by Haley & Aldrich, Inc. and the conclusions of this 
report modified or verified in writing. 
 
The analyses and recommendations are based, in part, upon the data obtained from the referenced 
subsurface explorations.  The nature and extent of variations between explorations may not become evident 
until construction.  If variations then appear, it may be necessary to reevaluate the recommendations of this 
report. 
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We appreciate the opportunity to provide engineering services on this project.  Please do not hesitate to call 
if you have any questions or comments.  
 
Sincerely yours, 
HALEY & ALDRICH, INC. 


 
Philip J. Dunaj    
Senior Engineer     


 
Thomas W. Nolan, P.E. 
Vice President  
 
Enclosures: 
 Table I – Summary of Subsurface Data 
 Figure 1 – Project Locus 
 Figures 2 through 2C – Retaining Wall 111 Subsurface Exploration and Profile Plan 
 Figure 3 – Recommended Lateral Earth Pressures 
 Appendix A – Test Boring Logs 
 Appendix B –Results of Laboratory Testing 
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TABLE I


SUMMARY OF SUBSURFACE DATA
RETAINING WALL 111
U.S. INTERSTATE ROUTE 84 RECONSTRUCTION
STATE PROJECT NO.  151-0273
WATERBURY, CONNECTICUT


EXPLOR. ELEV. DEPTH
NUMBER (m)  (m) FILL/TOPSOIL/ GLACIO


SUBSOIL/ORGANICS FLUVIAL DEPTH ELEV. DEPTH ELEV.


S111-101 145.35 5.79 1.50 1.55 3.05 142.30 NO NO
S111-102 146.03 7.62 0.10 4.47 4.57 141.46 NO NO
S111-103 146.59 5.64 0.60 3.52 4.12 142.47 NO NO
S111-104 146.64 6.40 0.08 3.25 3.35 143.29 NO NO
S111-105 140.13 4.27 0.61 2.13 2.74 137.39 NO NO
S111-106 147.60 10.67 4.50 >6.17 NE NE NO NO
S111-107 147.76 9.75 0.80 8.95 NE NE 5.61 142.15
S111-108 147.99 8.23 0.61 >7.62 NE NE NE NE


S111-1A 139.90 6.25 3.66 >2.59 NE NE 1.22 138.68
S111-1B 140.30 6.55 2.00 >4.55 NE NE 1.22 139.08
S111-2 147.91 7.64 >7.64 NE NE NE NO NO


NOTES:
1.    "NO" - indicates groundwater not observed during or immediately following drilling
2.    "NE" - indicates not encountered  
3.     ">" indicates greater than 
4.    Elevations are in meters and refer to NGVD 29.
5.    Refer to boring logs for detailed soil and rock descriptions.
6.    Groundwater levels were measured shortly after drilling, and may not represent stabilized 
       groundwater conditions.


Haley & Aldrich, Inc.


THICKNESS OF SOIL STRATA (m) BEDROCK GROUNDWATER
LEVEL (m) LEVEL (m)


Y:\91313_I84 Waterbury\113_East End Realignment\RW111\2013-1009 Table I-Boring data 111.xls
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FIGURE 2A


RECONSTRUCTION OF I-84


CONNECTICUT DEPARTMENT OF TRANSPORTATION


PROJECT No. 151-273


WATERBURY, CONNECTICUT


RETAINING WALL 111


SUBSURFACE EXPLORATION AND


PROFILE PLAN


SCALE: AS SHOWN


OCTOBER 2013


NOTES:


1. FOR DETAILED DESCRIPTION OF SUBSURFACE MATERIAL REFER TO TEST


BORING LOGS CONTAINED IN APPENDIX A OF THIS REPORT.


2. LINES REPRESENTING CHANGES IN STRATA ARE BASED UPON INTERPOLATION


BETWEEN SUBSURFACE EXPLORATIONS AND MAY NOT REPRESENT ACTUAL


FIELD CONDITIONS AT OTHER THAN SPECIFIED EXPLORATION LOCATIONS.


LEGEND


LOCATION OF RECENT (2009) TEST BORING


DRILLED BY GENERAL BORINGS INC. OF


PROSPECT, CONNECTICUT.


LOCATION OF PREVIOUS TEST BORING


FillBedrock


BOTTOM OF EXPLORATION


Glaciofluvial


Deposits


    RECOVERY (%)           


ROCK QUALITY DESIGNATION (%)


Topsoil


CORE SAMPLE 55 mm DIA.


EXPLORATION DESIGNATION.  MW INDICATES


GROUNDWATER MONITORING WELL INSTALLED


IN COMPLETED BOREHOLE.


APPROXIMATE GROUND SURFACE ELEVATION (METERS) AT EXPLORATION


APPROXIMATE OFFSET FROM PROFILE BASELINE IN METERS


MAJOR STRATUM BOUNDARY BETWEEN DIFFERENT SOIL TYPES


WATER LEVEL NOTED DURING OR SHORTLY AFTER DRILLING


SAMPLE LOCATION AND INTERVAL.  SEE SAMPLER


GRAPHIC LEGEND FOR SAMPLE TYPE


WATER LEVEL NOTED AFTER DRILLING IN


MONITORING WELL


SAMPLE OBTAINED BY A 51 mm O.D. SPLIT SPOON SAMPLER WITH A 63.5 kg WEIGHT


FALLING 0.76 m - NUMBER INDICATES STANDARD PENETRATION RESISTANCE


N-VALUE OF SAMPLE INTERVAL, IN BLOWS PER 0.3 m
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FIGURE 2B


RECONSTRUCTION OF I-84


CONNECTICUT DEPARTMENT OF TRANSPORTATION


PROJECT No. 151-273


WATERBURY, CONNECTICUT


RETAINING WALL 111


SUBSURFACE EXPLORATION AND 


PROFILE PLAN


SCALE: AS SHOWN


OCTOBER 2013


NOTES:


1. FOR DETAILED DESCRIPTION OF SUBSURFACE MATERIAL REFER TO TEST


BORING LOGS CONTAINED IN APPENDIX A OF THIS REPORT.


2. LINES REPRESENTING CHANGES IN STRATA ARE BASED UPON INTERPOLATION


BETWEEN SUBSURFACE EXPLORATIONS AND MAY NOT REPRESENT ACTUAL


FIELD CONDITIONS AT OTHER THAN SPECIFIED EXPLORATION LOCATIONS.


LEGEND


LOCATION OF RECENT (2009) TEST BORING


DRILLED BY GENERAL BORINGS INC. OF


PROSPECT, CONNECTICUT.


LOCATION OF PREVIOUS TEST BORING


BOTTOM OF EXPLORATION


    RECOVERY (%)           


ROCK QUALITY DESIGNATION (%)


CORE SAMPLE 55 mm DIA.


EXPLORATION DESIGNATION.  MW INDICATES


GROUNDWATER MONITORING WELL INSTALLED


IN COMPLETED BOREHOLE.


APPROXIMATE GROUND SURFACE ELEVATION (METERS) AT EXPLORATION


APPROXIMATE OFFSET FROM PROFILE BASELINE IN METERS


MAJOR STRATUM BOUNDARY BETWEEN DIFFERENT SOIL TYPES


WATER LEVEL NOTED DURING OR SHORTLY AFTER DRILLING


SAMPLE LOCATION AND INTERVAL.  SEE SAMPLER


GRAPHIC LEGEND FOR SAMPLE TYPE


WATER LEVEL NOTED AFTER DRILLING IN


MONITORING WELL


SAMPLE OBTAINED BY A 51 mm O.D. SPLIT SPOON SAMPLER WITH A 63.5 kg WEIGHT


FALLING 0.76 m - NUMBER INDICATES STANDARD PENETRATION RESISTANCE


N-VALUE OF SAMPLE INTERVAL, IN BLOWS PER 0.3 m


Glacial


Till


Glaciofluvial


Deposits


Fill


Bituminous


Concrete
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FIGURE 2C


RECONSTRUCTION OF I-84


CONNECTICUT DEPARTMENT OF TRANSPORTATION


PROJECT No. 151-273


WATERBURY, CONNECTICUT


RETAINING WALL 111


SUBSURFACE EXPLORATION AND


PROFILE PLAN


SCALE: AS SHOWN


OCTOBER 2013


NOTES:


FOR DETAILED DESCRIPTION OF SUBSURFACE MATERIAL REFER TO TEST BORING


LOGS CONTAINED IN APPENDIX A OF THIS REPORT.


LINES REPRESENTING CHANGES IN STRATA ARE BASED UPON INTERPOLATION


BETWEEN SUBSURFACE EXPLORATIONS AND MAY NOT REPRESENT ACTUAL FIELD


CONDITIONS AT OTHER THAN SPECIFIED EXPLORATION LOCATIONS.


LEGEND


LOCATION OF RECENT (2009) TEST BORING


DRILLED BY GENERAL BORINGS INC. OF


PROSPECT, CONNECTICUT.


LOCATION OF PREVIOUS TEST BORING


BOTTOM OF EXPLORATION


    RECOVERY (%)           


ROCK QUALITY DESIGNATION (%)


CORE SAMPLE 55 mm DIA.


EXPLORATION DESIGNATION.  MW INDICATES


GROUNDWATER MONITORING WELL INSTALLED


IN COMPLETED BOREHOLE.


APPROXIMATE GROUND SURFACE ELEVATION (METERS) AT EXPLORATION


APPROXIMATE OFFSET FROM PROFILE BASELINE IN METERS


MAJOR STRATUM BOUNDARY BETWEEN DIFFERENT SOIL TYPES


WATER LEVEL NOTED DURING OR SHORTLY AFTER DRILLING


SAMPLE LOCATION AND INTERVAL.  SEE SAMPLER


GRAPHIC LEGEND FOR SAMPLE TYPE


WATER LEVEL NOTED AFTER DRILLING IN


MONITORING WELL


SAMPLE OBTAINED BY A 51 mm O.D. SPLIT SPOON SAMPLER WITH A 63.5 kg WEIGHT


FALLING 0.76 m - NUMBER INDICATES STANDARD PENETRATION RESISTANCE


N-VALUE OF SAMPLE INTERVAL, IN BLOWS PER 0.3 m


Glacial


Till


Glaciofluvial


Deposits


Fill


Bituminous


Concrete


LOCATION OF RECENT TEST BORING DRILLED BY


GENERAL BORINGS INC. OF PROSPECT, CONNECTICUT.
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Test Boring Logs 
 


 
  







17


19


18


19


7


17


Asphalt
Dense brown coarse to fine SAND, some medium
to fine gravel, little silt


Medium dense coarse to fine SAND, some
medium to fine gravel, little silt, with cobbles,
boulders


On boulder, no recovery


Dense gray brown coarse to fine GRAVEL, little
coarse to fine sand, trace silt, with boulders


On boulder, no recovery


Boulder to 7.32 m.
-FILL-


Bottom of Exploration at 7.32 m.


0.30


7.32


1


2


3


4


5


0.30


0.30


0.00


0.08


0.00


D


D


D


D


D


18


20


50/0


19


50/0


147.22


140.20


15


6


7


0.61


0.61


0.00


0.61


0.00


0.30-0.91


1.52-2.13


3.05-3.05


4.57-5.18


6.10-6.10


Hollow


of


DRILLER


E. Del Priore


m


PROJECT NAME:


Hole No.


Line & Station


Offset


N. Coordinate


E. Coordinate


-


PEN.


m


BORING REPORTSM - 001 - M REV. 1/94


m after


B(dt)


35


NO.


NX(st)


55


Surface Elevation:


0-
0.15


0.15-
0.30


INSPECTOR


SOILS ENGINEER


6 December 2000


Casing
blows
per
half


meter


of bit


Diamond


Casing


State:  151-273/H&A:  91313-102
General Borings, Inc.BORING CONTRACTOR:


P. Carrera


Haley & Aldrich, Inc.


Bit


TOWN:


To


BW


60


136


0.6


0.45-
0.60


SAMPLE


Type


PRIME DESIGNER


Casing


Earth


No. of Samples


S111-1OW
1


Reconstruction of I-84


Berger, Lehman Associates, P.C.


5


10


15


Type


1


Solid


SAMPLE TYPE CODING:  D=Driven  C=Core  A=Auger  UP=Undisturbed Piston  V=Vane Test  SS=Split Spoon


Size From


NW


76


136


0.6


Date Started:


STATE OF CONNECTICUT


DEPARTMENT OF TRANSPORTATION


NX(dt)


55


D


E


P


T


H


FIELD IDENTIFICATION OF SOIL


REMARKS (INCL. COLOR, LOSS


OF WASH WATER, ETC.)


m


B(st)


35


@


Waterbury, CT


DEPTH


IN METERS


FROM - TO


Bomb mounted Diedrich D-50 with wire winch to drive safety
hammer. Borehole backfilled with drill cuttings upon completion.


6 December 2000


7.32


Sampler Core Barrel


Rock


X


7.3


SS


35


63.5


0.76


Utilized


Type


Size I.D. (mm)


Hammer (kg)


Fall (m)@


Date Finished:


Carbide


X


Groundwater Observations


Sheet


REC


m


NOTES:


m after


0.30-
0.45


HW


100


136


0.6


Pipe


64


136


0.6


0.0


PROPORTIONS USED:  Trace=1-10%  Little=10-20%,  Some=20-35%,  And=35-50%


Hole No.


HSA


Auger


Meters of


STRATA


CHANGE


ELEV./


DEPTH (m)


Mud


83


S111-1OW


231307.08
285430.42


PROJECT NUMBER:


BLOWS
PER 0.15 METERS


ON SAMPLER


5D


147.5







17


28


28


27


50/.10


50/.08


35


27


Very dense brown coarse to fine SAND, some
medium to fine gravel, trace silt with cobbles to
1.50 m.


Very dense fine SAND, trace coarse to medium
sand and gravel, roots, organic fibers, wire


Very dense dark brown coarse to fine SAND and
medium to fine GRAVEL, trace silt


-FILL-


Very dense brown coarse to fine SAND and
medium to fine GRAVEL, trace silt


Very dense brown coarse to fine SAND, little
gravel, trace silt


-GLACIOFLUVIAL DEPOSITS-
Bottom of Exploration at 6.25 m.


3.66


6.25


1


2


3


4


5


0.13


0.10


0.30


0.61


0.15


D


D


D


D


D


12


37


17


27


50/.15


136.24


133.65


31


32


0.40


0.38


0.61


0.61


0.15


0.00-0.40


1.52-1.90


3.05-3.66


4.57-5.18


6.10-6.25


Hollow


of


DRILLER


E. Del Priore


m


PROJECT NAME:


Hole No.


Line & Station


Offset


N. Coordinate


E. Coordinate


-


PEN.


m


BORING REPORTSM - 001 - M REV. 1/94


m after


B(dt)


35


NO.


NX(st)


55


Surface Elevation:


0-
0.15


0.15-
0.30


INSPECTOR


SOILS ENGINEER


29 December 2000


Casing
blows
per
half


meter


of bit


Diamond


Casing


State:  151-273/H&A:  91313-102
General Borings, Inc.BORING CONTRACTOR:


P. Carrera


Haley & Aldrich, Inc.


Bit


TOWN:


To


BW


60


136


0.6


0.45-
0.60


SAMPLE


Type


PRIME DESIGNER


Casing


Earth


No. of Samples


S111-1A
1


Reconstruction of I-84


Berger, Lehman Associates, P.C.


5


10


15


Type


1


Solid


SAMPLE TYPE CODING:  D=Driven  C=Core  A=Auger  UP=Undisturbed Piston  V=Vane Test  SS=Split Spoon


Size From


NW


76


136


0.6


Date Started:


STATE OF CONNECTICUT


DEPARTMENT OF TRANSPORTATION


NX(dt)


55


D


E


P


T


H


FIELD IDENTIFICATION OF SOIL


REMARKS (INCL. COLOR, LOSS


OF WASH WATER, ETC.)


m


B(st)


35


@


Waterbury, CT


DEPTH


IN METERS


FROM - TO


Bomb mounted Diedrich D-50 with wire winch to drive safety
hammer. Borehole backfilled with drill cuttings upon completion.


29 December 2000


6.25


Sampler Core Barrel


Rock


1.0


2.59


SS


35


63.5


0.76


Utilized


Type


Size I.D. (mm)


Hammer (kg)


Fall (m)@


Date Finished:


Carbide


0


Groundwater Observations


Sheet


REC


m


NOTES:


m after


0.30-
0.45


HW


100


136


0.6


Pipe


64


136


0.6


PROPORTIONS USED:  Trace=1-10%  Little=10-20%,  Some=20-35%,  And=35-50%


Hole No.


Auger


Meters of


STRATA


CHANGE


ELEV./


DEPTH (m)


Mud


S111-1A


231294.41
285519.92


PROJECT NUMBER:


BLOWS
PER 0.15 METERS


ON SAMPLER


5D


1.22


139.9







11


100


100


28


17


100


Medium dense brown to black coarse to fine
SAND and medium to fine GRAVEL, trace roots


Very dense gray brown coarse to fine SAND and
oarse to fine GRAVEL, trace silt


-FILL-


No recovery


Very dense brown coarse to fine SAND and fine
GRAVEL, trace silt


Very dense brown coarse to fine SAND and fine
GRAVEL, trace silt


-GLACIOFLUVIAL DEPOSITS-
Bottom of Exploration at 6.55 m.


2.00


6.55


1


2


3


4


5


0.30


0.08


0.00


0.30


0.45


D


D


D


D


D


8


21


100/.10


21


31


138.30


133.75


250.61


0.30


0.10


0.30


0.45


0.00-0.61


1.52-1.82


3.05-3.15


4.57-4.87


6.10-6.55


Hollow


of


DRILLER


E. Del Priore


m


PROJECT NAME:


Hole No.


Line & Station


Offset


N. Coordinate


E. Coordinate


--


PEN.


m


BORING REPORTSM - 001 - M REV. 1/94


m after


B(dt)


35


NO.


NX(st)


55


Surface Elevation:


0-
0.15


0.15-
0.30


INSPECTOR


SOILS ENGINEER


29 December 2000


Casing
blows
per
half


meter


of bit


Diamond


Casing


State:  151-273/H&A:  91313-102
General Borings, Inc.BORING CONTRACTOR:


P. Carrera


Haley & Aldrich, Inc.


Bit


TOWN:


To


BW


60


136


0.6


0.45-
0.60


SAMPLE


Type


PRIME DESIGNER


Casing


Earth


No. of Samples


S111-1B
1


Reconstruction of I-84


Berger, Lehman Associates, P.C.


5


10


15


Type


1


Solid


SAMPLE TYPE CODING:  D=Driven  C=Core  A=Auger  UP=Undisturbed Piston  V=Vane Test  SS=Split Spoon


Size From


NW


76


136


0.6


Date Started:


STATE OF CONNECTICUT


DEPARTMENT OF TRANSPORTATION


NX(dt)


55


D


E


P


T


H


FIELD IDENTIFICATION OF SOIL


REMARKS (INCL. COLOR, LOSS


OF WASH WATER, ETC.)


m


B(st)


35


@


Waterbury, CT


DEPTH


IN METERS


FROM - TO


Bomb mounted Diedrich D-50 with wire winch to drive safety
hammer.  Borehole backfilled with drill cuttings upon completion


29 December 2000


6.55


Sampler Core Barrel


Rock


X


6.6


--


1.22


SS


35


63.5


0.76


Utilized


Type


Size I.D. (mm)


Hammer (kg)


Fall (m)@


Date Finished:


Carbide


X


0


Groundwater Observations


Sheet


REC


m


X


NOTES:


m after


0.30-
0.45


HW


100


136


0.6


Pipe


64


136


0.6


0.0


PROPORTIONS USED:  Trace=1-10%  Little=10-20%,  Some=20-35%,  And=35-50%


Hole No.


NW


Auger


Meters of


STRATA


CHANGE


ELEV./


DEPTH (m)


Mud


83


S111-1B


231266.30
285572.95


PROJECT NUMBER:


BLOWS
PER 0.15 METERS


ON SAMPLER


5D


--


140.3







13


8


19


19


13


14


10


41


12


9


Asphalt and road base
Medium dense brown fine SAND, little coarse
sand, trace silt


Medium dense brown coarse to fine SAND, little
medium to fine gravel, trace silt


Very dense dark brown medium to fine GRAVEL
and coarse to fine SAND, trace silt


Boulder 3.96 m. to 4.27 m.


Dense gray coarse to fine GRAVEL, some coarse
to fine sand, trace silt


Medium dense gray brown coarse to fine
GRAVEL, little fine sand, trace silt


No Recovery


-FILL-
Bottom of Exploration at 7.64 m.


0.15


7.64


1


2


3


4


5


6


0.30


0.30


30.00


0.10


0.10


0.00


D


D


D


D


D


D


12


7


19


10


8


50/.02
140.27


17


19


22


6


19


0.61


0.61


0.61


0.61


0.61


0.02


0.15-0.76


1.52-2.13


3.05-3.66


4.57-5.18


6.10-6.71


7.62-7.64


Hollow


of


DRILLER


E. Del Priore


m


PROJECT NAME:


Hole No.


Line & Station


Offset


N. Coordinate


E. Coordinate


-


PEN.


m


BORING REPORTSM - 001 - M REV. 1/94


m after


B(dt)


35


NO.


NX(st)


55


Surface Elevation:


0-
0.15


0.15-
0.30


INSPECTOR


SOILS ENGINEER


6 December 2000


Casing
blows
per
half


meter


of bit


Diamond


Casing


State:  151-273/H&A:  91313-102
General Borings, Inc.BORING CONTRACTOR:


P. Carrera


Haley & Aldrich, Inc.


Bit


TOWN:


To


BW


60


136


0.6


0.45-
0.60


SAMPLE


Type


PRIME DESIGNER


Casing


Earth


No. of Samples


S111-2
1


Reconstruction of I-84


Berger, Lehman Associates, P.C.


5


10


15


Type


1


Solid


SAMPLE TYPE CODING:  D=Driven  C=Core  A=Auger  UP=Undisturbed Piston  V=Vane Test  SS=Split Spoon


Size From


NW


76


136


0.6


Date Started:


STATE OF CONNECTICUT


DEPARTMENT OF TRANSPORTATION


NX(dt)


55


D


E


P


T


H


FIELD IDENTIFICATION OF SOIL


REMARKS (INCL. COLOR, LOSS


OF WASH WATER, ETC.)


m


B(st)


35


@


Waterbury, CT


DEPTH


IN METERS


FROM - TO


Truck mounted Mobile Drill B-53 with wire winch to drive safety
hammer. Borehole backfilled with drill cuttings upon completion


6 December 2000


7.64


Sampler Core Barrel


Rock


X


7.6


NE


SS


35


63.5


0.76


Utilized


Type


Size I.D. (mm)


Hammer (kg)


Fall (m)@


Date Finished:


Carbide


X


Groundwater Observations


Sheet


REC


m


NOTES:


m after


0.30-
0.45


HW


100


136


0.6


Pipe


64


136


0.6


0.0


PROPORTIONS USED:  Trace=1-10%  Little=10-20%,  Some=20-35%,  And=35-50%


Hole No.


HSA


Auger


Meters of


STRATA


CHANGE


ELEV./


DEPTH (m)


Mud


83


S111-2


231266.78
285532.72


PROJECT NUMBER:


BLOWS
PER 0.15 METERS


ON SAMPLER


6D


147.9







5 8 21 18


12 13 11 4


13 52 44 57


TOPSOIL
SUBSOIL


GLACIO-
FLUVIAL
DEPOSITS


BEDROCK100


88


0.25


0.3


0.46


1.22


1.34


S-1


S-2


S-3


C-1


C-2


Black to dark brown fine SAND, some silt,
with roots (0 to 0.15 m)
Medium dense orange-brown coarse to fine
SAND and SILT, little gravel, trace roots, no
odor, moist (below 0.15 m)
S2: Similar to S1 below 0.15 m


Very dense light brown coarse to fine SAND,
some medium to fine GRAVEL, little silt, no
odor, wet
Note: Cobbles and boulders from
approximately 2.28 to 2.74 m. Auger refusal at
2.74 m and cored through cobbles/boulders
to 3.05 m
GNEISS: Dark gray to light gray banded,
medium to coarse grained poorly foliated
(undulating to contorted), moderately
fractured (single high angle fracture at 3.75
m), fresh, very to extremely strong
Similar to C1


END OF BORING 5.79 m


2


2


2


2


2


2


2


3


2


 0.61


 0.61


 0.61


 1.22


 1.52


Rock: 2.74 m


Driller: E. DelPriore


Engineer: Haley & Aldrich, Inc.


Start Date: 2-25-09


Town: Waterbury, Connecticut


Project No.: 151-273, 151-307


Easting: 285157.785Route No.: Interstate 84


Inspector: C. Albers/S. Poff


Connecticut DOT Boring Report


Sheet
1  of  1


Fall: -


No. of
Soil Samples: 3


Blows on
Sampler
per 0.3 m


Groundwater Observations:


SAMPLES


Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test


Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%


SM-001-M REV. 1/02


Hammer Wt. (Kg): 63.5


Total Penetration in


Surface Elevation: 145.350


Project Description: I-84 Reconstruction


Core Barrel Type: NX


Hammer Wt.: -


Sampler Type/Size: SS / 35 mm
Fall: 0.76 m


G
en
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S
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D
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R
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S
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T
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E
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144
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141


140
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137


136


D
ep
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m
)


0


1


2


3


4


5


6


7


8


9


10


Stat./Offset:


Finish Date: 2-25-09 Bridge No.: Revised Retaining Wall 111


Hole No.: S111-101


NOTES:  Haley & Aldrich Project No. 91313-111


No. of
Core Runs: 2


Earth: 3.05 m


Material Description
and Notes
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Northing: 231355.113


Casing Size/Type: 83 mm / HSA
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BEDROCK
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1.52


S-1


S-2


C-1


C-2


Medium dense dark brown fine SAND with
roots, some silt, trace coarse sand, trace
gravel, no odor, dry (0 to 0.08 m)
Dense brown fine SAND and SILT, some
coarse to fine gravel, trace coarse sand, roots,
no odor, moist (below 0.08 m)


Very dense brown coarse to fine SAND, trace
gravel, trace silt, no odor (gravel lodged in
spoon tip)
Note: Numerous cobbles and boulders from
approximately 1.52 to 3.05 m. Auger refusal at
3.05 m


Note: Cored boulders from approximately
3.05 to 4.57 m


Hornblende GNEISS: Light gray coarse to
medium-grained, medium thick foliation,
intensely fractured, moderately weathered,
very strong


Similar to C1, except light gray to dark gray,
grading to medium grained hornblende-biotite
GNEISS at approximately 7.04 m, highly to
moderately fractured (horizontal to high
angle), fresh, very strong


END OF BORING 7.62 m
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Rock: 3.05 m


Driller: E. DelPriore


Engineer: Haley & Aldrich, Inc.


Start Date: 2-24-09


Town: Waterbury, Connecticut


Project No.: 151-273, 151-307


Easting: 285203.307Route No.: Interstate 84


Inspector: C. Albers/S. Poff


Connecticut DOT Boring Report


Sheet
1  of  1


Fall: -


No. of
Soil Samples: 2


Blows on
Sampler
per 0.3 m


Groundwater Observations:


SAMPLES


Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test


Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%


SM-001-M REV. 1/02


Hammer Wt. (Kg): 63.5


Total Penetration in


Surface Elevation: 146.026


Project Description: I-84 Reconstruction


Core Barrel Type: NX


Hammer Wt.: -


Sampler Type/Size: SS / 35 mm
Fall: 0.76 m
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Stat./Offset:


Finish Date: 2-24-09 Bridge No.: Revised Retaining Wall 111


Hole No.: S111-102


NOTES:  Haley & Aldrich Project No. 91313-111


No. of
Core Runs: 2


Earth: 4.57 m


Material Description
and Notes
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Northing: 231357.158


Casing Size/Type: 83 mm / HSA
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34 100/.15
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FILL


GLACIO-
FLUVIAL
DEPOSITS


BEDROCK


0.30


0.15


0.30


1.52


S-1


S-2


S-3


C-1


Dense dark brown FINE SAND and SILT,
trace coarse sand, trace gravel, no odor, dry


Very dense light brown coarse to fine SAND
and coarse to fine GRAVEL, little silt, no odor,
dry


Note: Auger refusal at 1.37 m. Cored cobbles
and boulders from approximately 1.37 to 2.28
m


Note: Advanced auger through cobbles and
boulders from approximately 2.28 to 3.05 m


Very dense light brown coarse to fine SAND,
some coarse to fine gravel, some silt, no odor,
moist


Note: Auger refusal at 4.12 m


GNEISS: Light gray to dark gray, medium
grained with occasional coarse-grained
seams along foliation, medium thick, foliation
(moderately dipping), highly to moderately
fractured, fresh, very strong


END OF BORING 5.64 m
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 1.52


Rock: 1.52 m


Driller: E. DelPriore


Engineer: Haley & Aldrich, Inc.


Start Date: 2-24-09


Town: Waterbury, Connecticut


Project No.: 151-273, 151-307


Easting: 285259.733Route No.: Interstate 84


Inspector: C. Albers/S. Poff


Connecticut DOT Boring Report


Sheet
1  of  1


Fall: -


No. of
Soil Samples: 2


Blows on
Sampler
per 0.3 m


Groundwater Observations:


SAMPLES


Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test


Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%


SM-001-M REV. 1/02


Hammer Wt. (Kg): 63.5


Total Penetration in


Surface Elevation: 146.589


Project Description: I-84 Reconstruction


Core Barrel Type: NX


Hammer Wt.: -


Sampler Type/Size: SS / 35 mm
Fall: 0.76 m
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Finish Date: 2-24-09 Bridge No.: Revised Retaining Wall 111


Hole No.: S111-103


NOTES:  Haley & Aldrich Project No. 91313-111


No. of
Core Runs: 2


Earth: 4.12 m


Material Description
and Notes
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Northing: 231351.133


Casing Size/Type: 83 mm / HSA







11 100/.13


50/0
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12 50/.08


TOPSOIL
FILL
GLACIO-
FLUVIAL
DEPOSITS


BEDROCK82


54


0.18


0.0


0.3


0.36


0.10


1.52


1.52


S-1


S-2


S-3


S-4


S-5


C-1


C-2


Medium dense dark brown FINE SAND and
SILT, some roots, humus, trace coarse sand,
gravel, organic odor, dry (0 to 0.08 m)
Medium dense red-brown to brown FINE
SAND, little silt, trace coarse sand, fine gravel,
no odor, moist (0.08 to 0.23 m)
Very dense light brown coarse to fine SAND,
little silt, trace medium to fine gravel, coarse
sand, no odor, moist (below 0.23 m)
Note: Cobbles and boulders from
approximately 0.28 to 1.37 m
S3: Very dense light brown to tan coarse to
fine SAND and coarse to fine GRAVEL, trace
silt, no odor, dry
S4: Similar to S3, except light brown


Similar to S4
Note: Auger refusal at 3.35 m
GNEISS: light gray to gray, medium-grained,
laminated planar foliation, moderately
fractured (horizontal to moderately dipping),
slightly weathered to fresh, very strong


GNEISS: Gray to black and white banded,
medium to coarse-grained, planar to
contorted foliation, highly to moderately
fractured (horizontal to moderately dipping),
fresh, very to extremely strong


END OF BORING 6.4 m
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Rock: 3.05 m


Driller: R. Posa


Engineer: Haley & Aldrich, Inc.


Start Date: 3-4-09


Town: Waterbury, Connecticut


Project No.: 151-273, 151-307


Easting: 285306.152Route No.: Interstate 84


Inspector: C. Albers/S. Poff


Connecticut DOT Boring Report


Sheet
1  of  1


Fall: -


No. of
Soil Samples: 5


Blows on
Sampler
per 0.3 m


Groundwater Observations:


SAMPLES


Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test


Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%


SM-001-M REV. 1/02


Hammer Wt. (Kg): 63.5


Total Penetration in


Surface Elevation: 146.638


Project Description: I-84 Reconstruction


Core Barrel Type: NX


Hammer Wt.: -


Sampler Type/Size: SS / 35 mm
Fall: 0.76 m
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Finish Date: 3-4-09 Bridge No.: Revised Retaining Wall 111


Hole No.: S111-104


NOTES:  Haley & Aldrich Project No. 91313-111


No. of
Core Runs: 2


Earth: 3.35 m


Material Description
and Notes
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Northing: 231339.711


Casing Size/Type: 83 mm / HSA
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100/.05
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2 2 3 2


TOPSOIL
FILL


GLACIO-
FLUVIAL
DEPOSITS


BEDROCK38


0.33


0.0


0.25


1.52


S-1


S-2


S-3


C-1


Loose dark brown FINE SAND and SILT, with
roots/humus, organic odor, dry (0 to 0.13 m)
Very dense brown coarse to fine SAND, some
coarse to fine gravel, little silt, no odor, moist
(0.13 to 0.61 m)
S2: No recovery
Note: Cobbles from approximately 0.61 to
0.91 m


Very dense yellow-brown to light brown
coarse to fine SAND, some coarse to fine
gravel, some silt, no odor, wet
Note: Cobbles and boulders from
approximately 1.98 to 2.74 m. Auger refusal at
2.74 m. Offset 2.14 m southeast with auger
refusal at 2.74 m


GNEISS: Gray to green-gray, medium to fine
grained with occasional medium to coarse
grained veins, poorly-foliated, highly fractured
(horizontal to low angle), fresh, strong to very
strong; coarse grained veins appear to be
secondary intrusions, undulating to contorted;
fractures are discolored to fresh, except one
at 4.12 m is decomposed and moderately
dipping


END OF BORING 4.27 m
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 1.52


Rock: 1.52 m


Driller: J. Casson


Engineer: Haley & Aldrich, Inc.


Start Date: 2-24-09


Town: Waterbury, Connecticut


Project No.: 151-273, 151-307


Easting: 285363.265Route No.: Interstate 84


Inspector: C. Albers/S. Poff


Connecticut DOT Boring Report


Sheet
1  of  1


Fall: -


No. of
Soil Samples: 3


Blows on
Sampler
per 0.3 m


Groundwater Observations:


SAMPLES


Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test


Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%


SM-001-M REV. 1/02


Hammer Wt. (Kg): 63.5


Total Penetration in


Surface Elevation: 140.133


Project Description: I-84 Reconstruction


Core Barrel Type: NX


Hammer Wt.: -


Sampler Type/Size: SS / 35 mm
Fall: 0.76 m
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Stat./Offset:


Finish Date: 2-24-09 Bridge No.: Revised Retaining Wall 111


Hole No.: S111-105


NOTES:  Haley & Aldrich Project No. 91313-111


No. of
Core Runs: 1


Earth: 2.74 m


Material Description
and Notes
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Northing: 231346.402


Casing Size/Type: 83 mm / HSA
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TOPSOIL
FILL


ORGANIC
DEPOSITS


GLACIO-
FLUVIAL
DEPOSITS


0.36


0.36


0.41


0.0


0.25


0.25


0.36


0.46


0.56


0.28


S-1


S-2


S-3


S-4


S-5


S-6


S-7


S-8


S-9


S-10


Very loose dark brown FINE SAND and SILT, with
organic matter, no odor, moist (0 to 0.15 m)
Dense brown coarse to fine SAND, little silt, trace
fine gravel, no odor, wet (below 0.15 m)
S2: Dense gray coarse to fine SAND, some silt,
trace fine gravel, no odor, wet


Very dense coarse to fine SAND and coarse to fine
GRAVEL, trace silt, trace wood fibers, no odor,
moist (1.2 to 1.7 m)
Very dense coarse to fine SAND and medium to fine
GRAVEL, little silt, few roots, no odor, wet (below
1.7 m)
S4: No recovery
Note: Cored through boulder from approximately
2.13 to 2.49 m
S5: Stiff dark brown ORGANIC SILT with organic
matter, trace coarse to fine sand, no odor, wet
(below 3.05 m)
Very stiff dark brown SILT and ORGANIC SILT, little
coarse to fine sand, no odor, wet


Dense yellow-brown to orange-brown SILT and
FINE SAND, trace fine gravel, trace coarse sand,
laminated, no odor, wet, with occasional seams of
clayey silt
S8: Similar to S7


Similar to S7, except little coarse sand, little medium
to fine gravel


Similar to S9, stratified
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 0.52


Rock: 0 m


Driller: J. Casson


Engineer: Haley & Aldrich, Inc.


Start Date: 2-23-09


Town: Waterbury, Connecticut


Project No.: 151-273, 151-307


Easting: 285406.148Route No.: Interstate 84


Inspector: C. Albers/S. Poff


Connecticut DOT Boring Report


Sheet
1  of  2


Fall: -


No. of
Soil Samples: 11


Blows on
Sampler
per 0.3 m


Groundwater Observations: @0.15 m
SAMPLES


Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test


Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%


SM-001-M REV. 1/02


Hammer Wt. (Kg): 63.5


Total Penetration in


Surface Elevation: 147.599


Project Description: I-84 Reconstruction


Core Barrel Type: n/a


Hammer Wt.: -


Sampler Type/Size: SS / 35 mm
Fall: 0.76 m
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Stat./Offset:


Finish Date: 2-23-09 Bridge No.: Revised Retaining Wall 111


Hole No.: S111-106


NOTES:  Haley & Aldrich Project No. 91313-111


No. of
Core Runs: 0


Earth: 10.67 m


Material Description
and Notes
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Northing: 231314.331


Casing Size/Type: 83 mm / HSA







58 34 48 63
GLACIO-
FLUVIAL
DEPOSITS
(con't)


0.46S-11 Very dense brown to orange-brown coarse to fine
SAND, little gravel, little silt, no odor, wet


Possible weathered bedrock from approximately
10.52 to 10.67 m


END OF BORING 10.67 m


 0.61


Rock: 0 m


Driller: J. Casson


Engineer: Haley & Aldrich, Inc.


Start Date: 2-23-09


Town: Waterbury, Connecticut


Project No.: 151-273, 151-307


Easting: 285406.148Route No.: Interstate 84


Inspector: C. Albers/S. Poff


Connecticut DOT Boring Report


Sheet
2  of  2


Fall: -


No. of
Soil Samples: 11


Blows on
Sampler
per 0.3 m


Groundwater Observations: @0.15 m
SAMPLES


Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test


Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%


SM-001-M REV. 1/02


Hammer Wt. (Kg): 63.5


Total Penetration in


Surface Elevation: 147.599


Project Description: I-84 Reconstruction


Core Barrel Type: n/a


Hammer Wt.: -


Sampler Type/Size: SS / 35 mm
Fall: 0.76 m
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Finish Date: 2-23-09 Bridge No.: Revised Retaining Wall 111


Hole No.: S111-106


NOTES:  Haley & Aldrich Project No. 91313-111


No. of
Core Runs: 0


Earth: 10.67 m


Material Description
and Notes
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Northing: 231314.331


Casing Size/Type: 83 mm / HSA
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BITUMINOUS
CONCRETE
FILL


GLACIO-
FLUVIAL
DEPOSITS


0.15


0.10


0.46


0.10


0.10


0.0


0.08


0.46


0.46


S-1


S-2


S-3


S-4


S-5


S-6


S-7


S-8


S-9


Bituminous Concrete (0 to 0.3 m)


Medium dense dark brown coarse to fine SAND,
little gravel and silt, no odor, dry


Dense light brown coarse to fine SAND, little gravel
and silt, no odor, dry


Very dense brown coarse to fine SAND, some
gravel, little silt, no odor, moist


Very dense brown coarse to fine SAND, some
gravel, little silt, no odor, dry
Note: Advanced auger to 3.05 m, occasional
cobbles


Similar to S4


No recovery
Note: Cobbles and boulders from approximately
3.76 to 5.03 m


Boulder fragment


Note: Drill action suggests change in material at
approximately 5.64 ft


Dense brown coarse to fine SAND, some silt, little
gravel, no odor, wet


Note: Boulder from approximately 7.01 to 7.47 m


Similar to S8
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Rock: 0 m


Driller: E. DelPriore


Engineer: Haley & Aldrich, Inc.


Start Date: 2-27-09


Town: Waterbury, Connecticut


Project No.: 151-273, 151-307


Easting: 285452.529Route No.: Interstate 84


Inspector: J. Charter


Connecticut DOT Boring Report


Sheet
1  of  2


Fall: -


No. of
Soil Samples: 10


Blows on
Sampler
per 0.3 m


Groundwater Observations: @5.61 m
SAMPLES


Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test


Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%


SM-001-M REV. 1/02


Hammer Wt. (Kg): 63.5


Total Penetration in


Surface Elevation: 147.756


Project Description: I-84 Reconstruction


Core Barrel Type: n/a


Hammer Wt.: -


Sampler Type/Size: SS / 35 mm
Fall: 0.76 m
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Finish Date: 2-27-09 Bridge No.: Revised Retaining Wall 111


Hole No.: S111-107


NOTES:  Haley & Aldrich Project No. 91313-111


No. of
Core Runs: 0


Earth: 9.75 m


Material Description
and Notes
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Northing: 231300.051


Casing Size/Type: 83 mm / HSA







53 67 25 22 GLACIAL TILL0.46S-10 Very dense gray-brown coarse to fine SAND and
coarse to fine GRAVEL, little silt, with cobbles, no
odor, wet


END OF BORING 9.75 m


 0.61


Rock: 0 m


Driller: E. DelPriore


Engineer: Haley & Aldrich, Inc.


Start Date: 2-27-09


Town: Waterbury, Connecticut


Project No.: 151-273, 151-307


Easting: 285452.529Route No.: Interstate 84


Inspector: J. Charter


Connecticut DOT Boring Report


Sheet
2  of  2


Fall: -


No. of
Soil Samples: 10


Blows on
Sampler
per 0.3 m


Groundwater Observations: @5.61 m
SAMPLES


Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test


Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%


SM-001-M REV. 1/02


Hammer Wt. (Kg): 63.5


Total Penetration in


Surface Elevation: 147.756


Project Description: I-84 Reconstruction


Core Barrel Type: n/a


Hammer Wt.: -


Sampler Type/Size: SS / 35 mm
Fall: 0.76 m
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Finish Date: 2-27-09 Bridge No.: Revised Retaining Wall 111


Hole No.: S111-107


NOTES:  Haley & Aldrich Project No. 91313-111


No. of
Core Runs: 0


Earth: 9.75 m


Material Description
and Notes


P
en


. (
m


)


Northing: 231300.051


Casing Size/Type: 83 mm / HSA
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BITUMINOUS
CONCRETE
FILL
GLACIO-
FLUVIAL
DEPOSITS


0.38


0.20


0.38


0.05


0.23


0.41


0.05


0.38


S-1


S-2


S-3


S-4


S-5
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File No. 91313-113 
 
Ammann & Whitney 
411 Theodore Fremd Avenue 
Suite 3015 
Rye, New York 10580 
 
Attention: James A. Hund 
 
Subject: Geotechnical Engineering Report 


Retaining Wall 109 
I-84 Reconstruction, State Project 151-273 
Waterbury, Connecticut 


 
Ladies and Gentlemen: 
 
This report presents our evaluation of subsurface conditions and geotechnical engineering recommendations 
for Retaining Wall 109, part of the I-84 Reconstruction project in Waterbury, Connecticut.  The work was 
conducted in accordance with our agreement dated 30 January 2009. 
 
SUMMARY 
 
We recommend that Retaining Wall 109 be a mechanically stabilized earth (MSE) or modular block wall 
with pervious structure backfill.  A temporary excavation up to about 3.5-m high will be required for wall 
construction.  Temporary lateral support of the excavation will be required to protect the adjacent highway 
and utilities. 
 
RETAINING WALL 109 
 
Retaining Wall 109 will be located along I-84 in Waterbury, Connecticut, as shown on Figure 1, Project 
Locus.  The wall will be located on the north side of I-84, and will retain the new Exit 25 westbound off-
ramp at the west end and the widened I-84 highway embankment within central and eastern portions off the 
ramp, as shown on Figure 2A through 2C.  The alignment crosses Beaver Pond Brook at about Sta. WB 
4+160, and an existing off-ramp at WB 4+200.  Beaver Pond Brook will be relocated to the north of Wall 
109 and the off-ramp will be removed. 
 
Retaining Wall 109 will be a proprietary wall (MSE or modular block) designed by the wall manufacturer.  
The wall will be approximately 414-m long and up to 4.5 m high.  Top of wall grade will vary from El. 
140.3 at the west end to about El. 145.0 at the east end.  Ground surface along the front face of the wall 
will vary from about El. 139at the west end to El. 140 at the east end.  Bearing grades (bottom of leveling 


Haley & Aldrich, Inc.
465 Medford St.


Suite 2200
Boston, MA  02129


Tel: 617.886.7400
Fax: 617.886.7600


HaleyAldrich.com
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pad) will vary from El. 137.2 at the west end to El. 137.0 at the east end.  An elevation view of the wall is 
shown on Figures 2 through 2C.   
 
Elevations in this report are in meters and refer to NGVD 29. 
 
SITE CONDITIONS 
 
Retaining Wall 109 will be located on the north side of the I-84 westbound highway embankment, between 
the highway and Beaver Pond Brook, as shown on Figures 2A through 2C.  Ground surface slopes 
downward to the north from the crest of the highway embankment, between El. 140 to El. 144, to Beaver 
Pond Brook.  Beaver Pond Brook channel grade is about El. 136.4. Embankment slopes range from 1 
vertical to 2 horizontal (1V:2H) to 1V:2.5H.  Riprap, grass, brush, trees are present on the surface of the 
slope.  Several large boulders are present within Beaver Pond Brook and are noted on Figures 2A through 
2C. 
 
The Exit 25 Off-Ramp crosses Beaver Pond Brook over a double box culvert bridge.  The box culverts bear 
at El. 136.1 on the downstream (west) side and El. 136.3 on the upstream (east) side.  Wingwalls are 
present at the corners of the bridge: the southeast, southwest, and northwest wingwalls bear at El. 135.2; 
the northeast wingwall bears at El. 134.9 and El. 135.  The off-ramp and bridge will be demolished as part 
of Beaver Pond Brook relocation. 
 
Four 375-mm diameter reinforced concrete pipe (RCP) storm drains cross the retaining wall alignment. We 
understand that invert elevations at intersections with Wall 109 are not currently known, but the pipes will 
likely pass through the wall. 
 
SUBSURFACE EXPLORATIONS 
 
General Borings, Inc., Prospect, Connecticut, drilled six test borings (R94, R95, and S109-1 through S109-
4) along and near the retaining wall between 3 and 18 April 2001.  A Haley & Aldrich geologist monitored 
the drilling.  Exploration locations were surveyed by A-I Engineers, Middletown, Connecticut, and are 
shown on Figure 2.  Logs are presented in Appendix A.  
 
Test borings were advanced to depths ranging from 3 to 6.1 m below ground surface using hollow stem 
augers and NW casing.  Boring R94 was terminated on refusal surface; R95 was terminated within bedrock 
and an NX-size bedrock core sample was recovered.  The remaining borings were terminated at 
predetermined depths. 
 
Standard penetration tests were performed at 1.5-m maximum intervals.  A groundwater observation well 
was installed in R94 to measure groundwater levels at the site.  Observation well installation details and 
measured groundwater levels are presented in Appendix B. 
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SUBSURFACE CONDITIONS 
 
The borings encountered fill and glaciofluvial deposits overlying bedrock.  Generalized descriptions of soil 
and rock strata in order of increasing depth below ground surface follow. A summary of subsurface data is 
presented in Table I. 
 


Thickness, m Generalized Description 
  


0.3 to 3.7 
 


Fill – Descriptions vary from: loose, brown, SILT and SAND, little 
gravel; to medium dense to very dense, coarse to fine SAND, trace to 
little gravel, trace to some silt, with boulders.  Boulders are present on 
the surface of the slope and within Beaver Pond Brook.  
 


Up to 5.8  Glaciofluvial Deposits – Medium dense to very dense, brown, coarse 
to fine SAND and GRAVEL, trace to some silt, with cobbles and 
boulders.  Boulders were cored in R94 and S109-3. 
 


--- Bedrock – Bedrock cored in R95 is described as very hard, fresh, gray 
and white biotite GNEISS, and is part of the Waterbury Gneiss 
formation. 
 


 
Groundwater levels in R94-OW, located at the west end of Wall 109 varied from El. 137 to El. 137.8 
between April and June 2001.  Water levels in the other borings range from El. 137.3 to El. 139.1, 
however, these levels were measured upon completion of drilling and may not represent stabilized 
groundwater.  Normal water level in Beaver Pond Brook is about El. 136.8, and the 100-yr. flood level is 
about El. 139.25.  Groundwater will fluctuate with Beaver Pond Brook water levels, season, precipitation, 
temperature, construction activity, and other factors. 
 
Additional information on subsurface conditions is presented on the exploration logs in Appendix A.  
Subsurface stratigraphy is shown in profile on Figures 2A through 2C. 
 
LABORATORY TESTING 
 
Two grain size analyses were performed on representative samples of the fill and glaciofluvial deposits to 
evaluate gradation characteristics and confirm visual classification.  The tests were performed in general 
accordance with ASTM procedures.  Laboratory test results are presented in Appendix C. 
 
GEOTECHNICAL DESIGN RECOMMENDATIONS 
 
Retaining Wall 109 Design Recommendations 
 
Retaining Wall 109 will be a proprietary wall designed by the manufacturer, either mechanically stabilized 
earth (MSE) or modular block.  Design the wall according to the following criteria: 
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 Design the leveling course as a spread footing bearing on existing fill, glaciofluvial deposits, 
bedrock, or on fill placed within the Beaver Pond Brook channel or in excavations to remove box 
culvert bridge foundations.  Assume a Load and Resistance Factor Design (LRFD) ultimate bearing 
capacity of 900 kPa, and a resistance factor of 0.65 for MSE walls and 0.45 for modular block 
walls.  Alternatively, assume an Allowable Stress Design (ASD) allowable bearing capacity of 280 
kPa.  Based on the design bearing pressure, we estimate total settlement on the order of 25 mm, 
and differential settlement less than 19 mm.  Settlement will occur during construction. 


  
 Foundations should bear at least 1.2 m below the lowest adjacent ground surface for frost 


protection.  Foundation bearing grades should consider scour protection.  
 


 Place a 300-mm thick layer of granular fill beneath foundations for uniform bearing.  Granular fill 
should extend 300 mm horizontally outside the foundation limits, and slope outward and downward 
on a 1:1 slope 
 


 Backfill portions of the Beaver Pond Brook channel and excavations to remove box culvert bridge 
foundations located beneath the retaining wall, with compacted granular fill. 
 


 Design the structure as a drained retaining wall, with provisions for water to drain through the face. 
 Backfill the wall with pervious structure backfill (ConnDOT M.02.05). 
 


 Assume the lateral earth pressures shown on Figure 3. 
 


 Seal the outside of storm drains that pass through the wall to prevent possible erosion of backfill 
materials in the event of a leak in the pipe 


 
Based on conditions encountered in the borings, the proposed wall configuration, and the results of our 
slope stability analyses, the overall stability factor of safety exceeds 1.5 and the LRFD resistance factor is 
less than 0.65.   We assumed the wall is internally stable, the width at the bottom is 0.8 times the height, 
and the overall stability slip surfaces evaluated are below and behind the wall.  
 
Seismic Design 
 
The site is considered Site Class C in accordance with Table 3.10.3.1-1 of the AASHTO LRFD 6th Edition. 
 In addition, we recommend the following values be used (as obtained from USGS website): 
 
 Peak Ground Acceleration Coefficient: PGA=0.065g 
 Horizontal Response Spectral Acceleration Coefficient at 0.2 sec: SS = 0.136 g 
 Horizontal Response Spectral Acceleration Coefficient at 1 sec: S1 = 0.036 g 
 
The soils are not considered liquefaction susceptible under the design earthquake event.  Seismically 
induced settlements will not be significant.  Seismic lateral earth loads do not need to be considered based 
on the structure type and seismic zone.   
 







Ammann & Whitney 
Revised 15 November 2013 
Revised 20 February 2003 
31 August 2001 
Page 5 
 
 


 


Reuse of Excavated Materials 
 
Excavated materials will consist primarily of fill.  Based on the results of laboratory gradation analyses and 
visual soil classifications indicated on the logs, fill will not be suitable for reuse as pervious structure 
backfill or granular fill.   Excavated materials may be reused as embankment fill. 
 
CONSTRUCTION CONSIDERATIONS 


 
General 


 
This section provides comments related to retaining wall construction, earthwork, and other geotechnical 
aspects of the project.  It will aid those responsible for preparation of contract plans and specifications and 
those involved with construction monitoring.  Contractors must evaluate potential construction problems on 
the basis of their own knowledge and experience in the area and in similar localities, taking into account 
their own proposed equipment, construction methods, and procedures. 
 
Excavation 
 
A temporary excavation up to about 3.5-m high will be required for foundation construction. Excavation 
will be primarily in fill and glaciofluvial deposits, and use of conventional excavation equipment appears 
feasible. Bedrock is at or above retaining wall subgrade level in R95.  This boring was drilled for the new 
off ramp and is 9 m north of the wall.  Bedrock level at the wall location may be different.  Contractors 
should anticipate that some bedrock excavation will be required, and that controlled blasting will be 
required for bedrock removal. 
 
Temporary lateral support of the excavation will likely be required to protect the adjacent I-84 pavement 
and storm drains that will remain in service.  We anticipate that soldier piles and lagging will be feasible.  
Steel sheet piling might also be feasible, but cobbles and boulders in the fill and glaciofluvial deposits will 
obstruct sheet pile installation. 
 
Dewatering 
 
Groundwater was measured in observation well R94-OW, located at the east end of the wall, at El. 137.8, 
1.3 m above leveling course bearing grade.  Normal water level in Beaver Pond Brook is about El. 136.8, 
0.3 m above to 2.7 m below leveling course bearing grade.  
 
Contractors should expect that excavation dewatering will be required.  We anticipate that groundwater can 
be controlled by open pumping from sumps located in the bottom of excavations. 
 
 
CLOSURE 
 
This report has been prepared for specific application to the subject project in accordance with generally 
accepted geotechnical engineering practice. In the event that changes in the nature, design or location of the 
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retaining wall are planned, the conclusions and recommendations contained in this report should not be 
considered valid, unless the changes are reviewed by Haley & Aldrich, Inc. and the conclusions of this 
report modified or verified in writing. 
 
The analyses and recommendations are based, in part, upon the data obtained from the referenced 
subsurface explorations.  The nature and extent of variations between explorations may not become evident 
until construction.  If variations then appear, it may be necessary to reevaluate the recommendations of this 
report. 
We appreciate the opportunity to provide engineering services on this project.  Please do not hesitate to call 
if you have any questions or comments.  
 
Sincerely yours, 
HALEY & ALDRICH, INC. 


 
Philip J. Dunaj 
Senior Engineer 


 
Thomas W. Nolan, P.E. 
Vice President  
 
 
Enclosures: 
 Table I – Summary of Subsurface Data 
 Figure 1 – Project Locus 
 Figure 2A to 2C – Retaining Wall 109 Subsurface Exploration and Profile Plan 
 Figure 3 – Recommended Lateral Earth Pressures 
 Appendix A – Test Boring Logs 
 Appendix B – Observation Well Installation Report and Measured Water Levels 
 Appendix C – Results of Laboratory Testing 
   
 
\\HAR\common\91313_I84 Waterbury\113_East End Realignment\RW109\2013-1112-Wall 109-rpt-F.doc 







TABLE I


SUMMARY OF SUBSURFACE DATA
RETAINING WALL 109
U.S. INTERSTATE ROUTE 84 RECONSTRUCTION
STATE PROJECT NO.  151-0273
WATERBURY, CONNECTICUT


EXPLOR. ELEV. DEPTH
NUMBER (m)  (m) FILL/ GLACIO


TOPSOIL FLUVIAL DEPTH ELEV. DEPTH ELEV.


R94-OW 139.84 6.10 0.30 5.80 137.75 (OW) 6.1 133.74
R95 138.94 3.04 1.5 NE NO NO 1.52 137.42


S109-1 139.66 5.18 3.66 >1.52 2.13 137.53 NE NE
S109-2 140.37 3.96 0.45 >3.51 3.05 137.32 NE NE
S109-3 142.12 4.57 1.22 >3.35 NO NO NE NE
S109-4 139.56 5.18 2.50 >2.68 0.45 139.11 NE NE


NOTES:
1.    "NO" - indicates groundwater not observed during or immediately following drilling
2.    "NE" - indicates not encountered  
3.     ">" indicates greater than 
4.  (OW) - indicates highest water level measured in observation well
5.    Except where indicated OW, water levels were measured during or shortly after completion of drilling,
 and may not represent stabilized groundwater,
6.    Elevations are in meters and refer to NGVD 29.
7.    Refer to boring logs for detailed soil and rock descriptions.


GROUNDWATER
LEVEL (m)


THICKNESS OF SOIL STRATA (m) BEDROCK
LEVEL (m)


Z:\91313_I84 Waterbury\113_East End Realignment\RW109\2013-1003_Table I-Boring data 109.xls
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FIGURE 2A


RECONSTRUCTION OF I-84


CONNECTICUT DEPARTMENT OF TRANSPORTATION


PROJECT No. 151-273


WATERBURY, CONNECTICUT


RETAINING WALL 109


SUBSURFACE EXPLORATION AND


LOCATION PLAN


SCALE: AS SHOWN


OCTOBER 2013


NOTES:


1. FOR DETAILED DESCRIPTION OF SUBSURFACE MATERIAL REFER TO TEST


BORING LOGS CONTAINED IN APPENDIX A OF THIS REPORT.


2. LINES REPRESENTING CHANGES IN STRATA ARE BASED UPON INTERPOLATION


BETWEEN SUBSURFACE EXPLORATIONS AND MAY NOT REPRESENT ACTUAL


FIELD CONDITIONS AT OTHER THAN SPECIFIED EXPLORATION LOCATIONS.


LITHOLOGY GRAPHICS


Deposits


Glaciofluvial


Fill


SAMPLER GRAPHICS


CORE SAMPLE 55 mm DIA.


Bedrock


EXPLORATION DESIGNATION.  OW INDICATES GROUNDWATER


NUMBER BLOWS TO DRIVE SAMPLER


DEPTH SAMPLER WAS DRIVEN


SAMPLER DRIVEN LESS THAN 0.15 M, FRACTION INDICATES:


BOTTOM OF EXPLORATION


ROCK QUALITY DESIGNATION (%)


RECOVERY 


STANDARD PENETRATION TEST N-VALUE


MAJOR STRATUM BOUNDARY BETWEEN DIFFERENT SOIL TYPES


WATER LEVEL NOTED DURING OR SHORTLY AFTER DRILLING


OFFSET FROM PROFILE BASELINE IN METERS


SURVEYED GROUND SURFACE ELEVATION 


OBSERVATION WELL INSTALLED IN COMPLETED BOREHOLE.


HIGHEST WATER LEVEL NOTED AFTER DRILLING IN OBSERVATION WELL


LEGEND


LOCATION OF RECENT (2009) TEST BORING


DRILLED BY GENERAL BORINGS INC. OF


PROSPECT, CONNECTICUT.


LOCATION OF PREVIOUS TEST BORING
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FIGURE 2B


RECONSTRUCTION OF I-84


CONNECTICUT DEPARTMENT OF TRANSPORTATION


PROJECT No. 151-273


WATERBURY, CONNECTICUT


RETAINING WALL 109


SUBSURFACE EXPLORATION AND


PROFILE PLAN


SCALE: AS SHOWN


OCTOBER 2013


LITHOLOGY GRAPHICS


Deposits


Glaciofluvial


Fill


SAMPLER GRAPHICS


CORE SAMPLE 55 mm DIA.


Bedrock


EXPLORATION DESIGNATION.  OW INDICATES GROUNDWATER


NUMBER BLOWS TO DRIVE SAMPLER


DEPTH SAMPLER WAS DRIVEN


SAMPLER DRIVEN LESS THAN 0.15 M, FRACTION INDICATES:


BOTTOM OF EXPLORATION


ROCK QUALITY DESIGNATION (%)


RECOVERY 


STANDARD PENETRATION TEST N-VALUE


MAJOR STRATUM BOUNDARY BETWEEN DIFFERENT SOIL TYPES


WATER LEVEL NOTED DURING OR SHORTLY AFTER DRILLING


OFFSET FROM PROFILE BASELINE IN METERS


SURVEYED GROUND SURFACE ELEVATION 


OBSERVATION WELL INSTALLED IN COMPLETED BOREHOLE.


HIGHEST WATER LEVEL NOTED AFTER DRILLING IN OBSERVATION WELL


NOTES:


1. FOR DETAILED DESCRIPTION OF SUBSURFACE MATERIAL REFER TO TEST


BORING LOGS CONTAINED IN APPENDIX A OF THIS REPORT.


2. LINES REPRESENTING CHANGES IN STRATA ARE BASED UPON INTERPOLATION


BETWEEN SUBSURFACE EXPLORATIONS AND MAY NOT REPRESENT ACTUAL


FIELD CONDITIONS AT OTHER THAN SPECIFIED EXPLORATION LOCATIONS.


LEGEND


LOCATION OF RECENT (2009) TEST BORING


DRILLED BY GENERAL BORINGS INC. OF


PROSPECT, CONNECTICUT.


LOCATION OF PREVIOUS TEST BORING
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FIGURE 2C


RECONSTRUCTION OF I-84


CONNECTICUT DEPARTMENT OF TRANSPORTATION


PROJECT No. 151-273


WATERBURY, CONNECTICUT


RETAINING WALL 109


SUBSURFACE EXPLORATION AND


PROFILE PLAN


SCALE: AS SHOWN


OCTOBER 2013


LITHOLOGY GRAPHICS


Deposits


Glaciofluvial


Fill


SAMPLER GRAPHICS


CORE SAMPLE 55 mm DIA.


Bedrock


EXPLORATION DESIGNATION.  OW INDICATES GROUNDWATER


NUMBER BLOWS TO DRIVE SAMPLER


DEPTH SAMPLER WAS DRIVEN


SAMPLER DRIVEN LESS THAN 0.15 M, FRACTION INDICATES:


BOTTOM OF EXPLORATION


ROCK QUALITY DESIGNATION (%)


RECOVERY 


STANDARD PENETRATION TEST N-VALUE


MAJOR STRATUM BOUNDARY BETWEEN DIFFERENT SOIL TYPES


WATER LEVEL NOTED DURING OR SHORTLY AFTER DRILLING


OFFSET FROM PROFILE BASELINE IN METERS


SURVEYED GROUND SURFACE ELEVATION 


OBSERVATION WELL INSTALLED IN COMPLETED BOREHOLE.


HIGHEST WATER LEVEL NOTED AFTER DRILLING IN OBSERVATION WELL


0
5 10


NOTES:


SEE FIGURE 2, SUBSURFACE EXPLORATION PLAN, FOR


TEST BORING AND FOUNDATION LOCATIONS.


FOR DETAILED DESCRIPTION OF SUBSURFACE MATERIAL REFER TO TEST BORING


LOGS CONTAINED IN APPENDIX A OF THIS REPORT.


LINES REPRESENTING CHANGES IN STRATA ARE BASED UPON INTERPOLATION


BETWEEN SUBSURFACE EXPLORATIONS AND MAY NOT REPRESENT ACTUAL FIELD


CONDITIONS AT OTHER THAN SPECIFIED EXPLORATION LOCATIONS.


LEGEND


LOCATION OF RECENT (2009) TEST BORING


DRILLED BY GENERAL BORINGS INC. OF


PROSPECT, CONNECTICUT.


LOCATION OF PREVIOUS TEST BORING











 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX A 
 


Test Boring Logs 
 
 







38


5


4


4


12


100/0.10


5


2


6


33


-ASPHALT-
Very dense red brown fine SAND with boulders


 - FILL
Medium dense brown to red-brown fine SAND,
little silt, medium to fine gravel
Loose brown coarse to fine SAND, some gravel,
little silt wet
Medium dense brown fine SAND, some silt, little
gravel, trace coarse sand


 -ALLUVIAL DEPOSITS-
Dense brown fine SAND, little gravel


-GLACIOFLUVIAL DEPOSITS-
Bottom of Exploration at 5.18 m.


0.08


2.13


3.66


5.18


1


2


3


4


5


0.10


0.30


0.23


0.36


0.38


D


D


D


D


D


24


4


5


9


12


137.53


136.00


134.48


6


4


7


21


0.40


0.61


0.61


0.61


0.61


0.00-0.40


1.52-2.13


2.13-2.74


3.05-3.66


4.57-5.18


Hollow


of


DRILLER


R. Posa


m


PROJECT NAME:


Hole No.


Line & Station


Offset


N. Coordinate


E. Coordinate


-


PEN.


m


BORING REPORTSM - 001 - M REV. 1/94


m after


B(dt)


35


NO.


NX(st)


55


Surface Elevation:


0-
0.15


0.15-
0.30


INSPECTOR


SOILS ENGINEER


18 April 2001


Casing
blows
per
half


meter


of bit


Diamond


Casing


State:  151-273/H&A:  91313-102
General Borings, Inc.BORING CONTRACTOR:


P. Carrera


Haley & Aldrich, Inc.


Bit


TOWN:


To


BW


60


136


0.6


0.45-
0.60


SAMPLE


Type


PRIME DESIGNER


Casing


Earth


No. of Samples


S109-1
1


Reconstruction of I-84


Berger, Lehman Associates, P.C.


5


10


15


Type


1


Solid


SAMPLE TYPE CODING:  D=Driven  C=Core  A=Auger  UP=Undisturbed Piston  V=Vane Test  SS=Split Spoon


Size From


NW


76


136


0.6


Date Started:


STATE OF CONNECTICUT


DEPARTMENT OF TRANSPORTATION


NX(dt)


55


D


E


P


T


H


FIELD IDENTIFICATION OF SOIL


REMARKS (INCL. COLOR, LOSS


OF WASH WATER, ETC.)


m


B(st)


35


@


Waterbury, CT


DEPTH


IN METERS


FROM - TO


Case mounted Mobile Drill B-47 with rope and cat head to drive
safety hammer. Borehole backfilled with drill cuttings


18 April 2001


5.18


Sampler Core Barrel


Rock


X


5.2


2.13


SS


35


63.5


0.76


Utilized


Type


Size I.D. (mm)


Hammer (kg)


Fall (m)@


Date Finished:


Carbide


X


0


Groundwater Observations


Sheet


REC


m


NOTES:


m after


0.30-
0.45


HW


100


136


0.6


Pipe


64


136


0.6


0.0


PROPORTIONS USED:  Trace=1-10%  Little=10-20%,  Some=20-35%,  And=35-50%


Hole No.


HSA


Auger


Meters of


STRATA


CHANGE


ELEV./


DEPTH (m)


Mud


83


S109-1


231175.72
284705.16


PROJECT NUMBER:


BLOWS
PER 0.15 METERS


ON SAMPLER


5D


139.7







0


32


14


17


1


29


7


36


Very loose red brown fine SAND, trace coarse
sand with cobbles


-FILL-
Very dense orange brown coarse to fine SAND,
some medium to fine gravel, little silt


No recovery


Very dense brown coarse to fine SAND and
coarse to fine GRAVEL, little silt
Auger refusal at 3.96 m.


-GLACIOFLUVIAL DEPOSITS-
Bottom of Exploration at 3.96 m.


0.45


3.96


1


2


3


4


0.23


0.38


0.00


0.30


D


D


D


D


1


30


45


12


139.92


136.41


50/0.08


19


7


47


0.54


0.61


0.61


0.61


0.00-0.54


1.52-2.13


2.13-2.74


3.05-3.66


Hollow


of


DRILLER


R. Posa


m


PROJECT NAME:


Hole No.


Line & Station


Offset


N. Coordinate


E. Coordinate


-


PEN.


m


BORING REPORTSM - 001 - M REV. 1/94


m after


B(dt)


35


NO.


NX(st)


55


Surface Elevation:


0-
0.15


0.15-
0.30


INSPECTOR


SOILS ENGINEER


11 April 2001


Casing
blows
per
half


meter


of bit


Diamond


Casing


State:  151-273/H&A:  91313-102
General Borings, Inc.BORING CONTRACTOR:


P. Carrera


Haley & Aldrich, Inc.


Bit


TOWN:


To


BW


60


136


0.6


0.45-
0.60


SAMPLE


Type


PRIME DESIGNER


Casing


Earth


No. of Samples


S109-2
1


Reconstruction of I-84


Berger, Lehman Associates, P.C.


5


10


15


Type


1


Solid


SAMPLE TYPE CODING:  D=Driven  C=Core  A=Auger  UP=Undisturbed Piston  V=Vane Test  SS=Split Spoon


Size From


NW


76


136


0.6


Date Started:


STATE OF CONNECTICUT


DEPARTMENT OF TRANSPORTATION


NX(dt)


55


D


E


P


T


H


FIELD IDENTIFICATION OF SOIL


REMARKS (INCL. COLOR, LOSS


OF WASH WATER, ETC.)


m


B(st)


35


@


Waterbury, CT


DEPTH


IN METERS


FROM - TO


Case mounted Mobile Drill B-47 with rope and cat head to drive
safety hammer. Borehole backfilled with drill cuttings


11 April 2001


3.96


Sampler Core Barrel


Rock


X


4.0


3.05


SS


35


63.5


0.76


Utilized


Type


Size I.D. (mm)


Hammer (kg)


Fall (m)@


Date Finished:


Carbide


X


0


Groundwater Observations


Sheet


REC


m


NOTES:


m after


0.30-
0.45


HW


100


136


0.6


Pipe


64


136


0.6


0.0


PROPORTIONS USED:  Trace=1-10%  Little=10-20%,  Some=20-35%,  And=35-50%


Hole No.


HSA


Auger


Meters of


STRATA


CHANGE


ELEV./


DEPTH (m)


Mud


83


S109-2


231218.02
284796.94


PROJECT NUMBER:


BLOWS
PER 0.15 METERS


ON SAMPLER


4D


140.4







2


4


19


19


3


5


47


17


Loose red brown coarse to fine SAND, trace gravel


Loose brown fine SAND, little gravel, trace coarse
sand


-FILL-
Note: Had to move boring several times to get past
boulders at 1.52 m.


Cored boulders from 1.53 to 3.35 m.
Very dense gray coarse to fine SAND and fine
GRAVEL
Dense gray coarse to fine SAND and coarse to
fine GRAVEL, trace silt


-GLACIOFLUVIAL DEPOSITS-
Bottom of Exploration at 4.57 m.


1.22


4.57


1


2


1


3


4


0.28


0.15


1.52


0.15


0.20


D


D


C


D


D


1


2


14


13


140.90


137.55


4


5


35


18


0.61


0.61


1.83


0.61


0.61


0.00-0.61


0.61-1.22


1.52-3.35


3.35-3.96


3.96-4.57


Hollow


of


DRILLER


M. Jennette


m


PROJECT NAME:


Hole No.


Line & Station


Offset


N. Coordinate


E. Coordinate


-


PEN.


m


BORING REPORTSM - 001 - M REV. 1/94


m after


B(dt)


35


NO.


NX(st)


55


Surface Elevation:


0-
0.15


0.15-
0.30


INSPECTOR


SOILS ENGINEER


11 April 2001


Casing
blows
per
half


meter


of bit


Diamond


Casing


State:  151-273/H&A:  91313-102
General Borings, Inc.BORING CONTRACTOR:


P. Carrera


Haley & Aldrich, Inc.


Bit


TOWN:


To


BW


60


136


0.6


0.45-
0.60


SAMPLE


Type


PRIME DESIGNER


Casing


Earth


No. of Samples


S109-3
1


Reconstruction of I-84


Berger, Lehman Associates, P.C.


5


10


15


Type


1


Solid


SAMPLE TYPE CODING:  D=Driven  C=Core  A=Auger  UP=Undisturbed Piston  V=Vane Test  SS=Split Spoon


Size From


NW


76


136


0.6


Date Started:


STATE OF CONNECTICUT


DEPARTMENT OF TRANSPORTATION


NX(dt)


55


D


E


P


T


H


FIELD IDENTIFICATION OF SOIL


REMARKS (INCL. COLOR, LOSS


OF WASH WATER, ETC.)


m


B(st)


35


@


Waterbury, CT


DEPTH


IN METERS


FROM - TO


Truck mounted Mobile Drill B-53 with wire winch to drive safety
hammer. Borehole backfilled with drill cuttings


11 April 2001


4.57


Sampler Core Barrel


Rock


X


4.6


NO


SS


35


63.5


0.76


Utilized


Type


Size I.D. (mm)


Hammer (kg)


Fall (m)@


Date Finished:


Carbide


X


Groundwater Observations


Sheet


REC


m


NOTES:


m after


0.30-
0.45


HW


100


136


0.6


Pipe


64


136


0.6


0.0


PROPORTIONS USED:  Trace=1-10%  Little=10-20%,  Some=20-35%,  And=35-50%


Hole No.


HSA


Auger


Meters of


STRATA


CHANGE


ELEV./


DEPTH (m)


Mud


108


S109-3


231265.45
284906.88


PROJECT NUMBER:


BLOWS
PER 0.15 METERS


ON SAMPLER


4D


142.1







3


5


7


11


2


4


8


11


-TOPSOIL-
Loose brown fine SAND, little silt, coarse sand


 -FILL-
Loose brown fine SAND and SILT


 -ALLUVIAL DEPOSITS-


Medium dense brown fine SAND and SILT, little
coarse sand


Medium dense brown coarse to fine SAND
-GLACIOFLUVIAL DEPOSITS-
Bottom of Exploration at 5.18 m.


0.15


1.00


2.50


5.18


1


2


3


4


0.45


0.61


0.45


0.45


D


D


D


D


3


6


8


8


138.56


137.06


134.38


3


6


11


10


0.61


0.61


0.61


0.61


0.00-0.61


1.52-2.13


3.05-3.66


4.57-5.18


Hollow


of


DRILLER


E. Del Priore


m


PROJECT NAME:


Hole No.


Line & Station


Offset


N. Coordinate


E. Coordinate


-


PEN.


m


BORING REPORTSM - 001 - M REV. 1/94


m after


B(dt)


35


NO.


NX(st)


55


Surface Elevation:


0-
0.15


0.15-
0.30


INSPECTOR


SOILS ENGINEER


18 April 2001


Casing
blows
per
half


meter


of bit


Diamond


Casing


State:  151-273/H&A:  91313-102
General Borings, Inc.BORING CONTRACTOR:


P. Carrera


Haley & Aldrich, Inc.


Bit


TOWN:


To


BW


60


136


0.6


0.45-
0.60


SAMPLE


Type


PRIME DESIGNER


Casing


Earth


No. of Samples


S109-4
1


Reconstruction of I-84


Berger, Lehman Associates, P.C.


5


10


15


Type


1


Solid


SAMPLE TYPE CODING:  D=Driven  C=Core  A=Auger  UP=Undisturbed Piston  V=Vane Test  SS=Split Spoon


Size From


NW


76


136


0.6


Date Started:


STATE OF CONNECTICUT


DEPARTMENT OF TRANSPORTATION


NX(dt)


55


D


E


P


T


H


FIELD IDENTIFICATION OF SOIL


REMARKS (INCL. COLOR, LOSS


OF WASH WATER, ETC.)


m


B(st)


35


@


Waterbury, CT


DEPTH


IN METERS


FROM - TO


Bombadier mounted Diedrich D-120 with wire winch to drive safety
hammer. Borehole backfilled with drill cuttings


18 April 2001


5.18


Sampler Core Barrel


Rock


X


5.2


0.45


SS


35


63.5


0.76


Utilized


Type


Size I.D. (mm)


Hammer (kg)


Fall (m)@


Date Finished:


Carbide


X


0


Groundwater Observations


Sheet


REC


m


NOTES:


m after


0.30-
0.45


HW


100


136


0.6


Pipe


64


136


0.6


0.0


PROPORTIONS USED:  Trace=1-10%  Little=10-20%,  Some=20-35%,  And=35-50%


Hole No.


HSA


Auger


Meters of


STRATA


CHANGE


ELEV./


DEPTH (m)


Mud


83


S109-4


231303.40
284975.50


PROJECT NUMBER:


BLOWS
PER 0.15 METERS


ON SAMPLER


4D


139.6







7


9


7


3


11


17


28


6


2


6


Medium dense dark brown coarse to fine SAND,
some coarse to fine gravel, little silt, roots, wood


-FILL-
Dense brown fine SAND, some silt, coarse to fine
gravel, trace coarse sand
Medium dense brown fine SAND, little silt, coarse
sand, trace fine gravel


Loose brown SILT and coarse to fine SAND, little
gravel


Cored boulder from 3.96 to 4.57 m.


Same as D4


-GLACIOFLUVIAL DEPOSITS-
No recovery, possible bedrock


Bottom of Exploration at 6.10 m.


0.30


5.33


6.10


1


2


3


4


1


5


6


0.61


0.61


0.13


0.51


0.30


0.08


0.00


D


D


D


D


C


D


D


2


7


23


5


4


50/0.00


139.54


134.51


133.74


21


11


19


3


20


0.61


0.61


0.61


0.61


0.61


0.61


0.00


0.00-0.61


0.61-1.22


1.52-2.13


3.05-3.66


3.96-4.57


4.57-5.18


6.10-6.10


Hollow


of


DRILLER


R. Posa


m


PROJECT NAME:


Hole No.


Line & Station


Offset


N. Coordinate


E. Coordinate


-


PEN.


m


BORING REPORTSM - 001 - M REV. 1/94


m after


B(dt)


35


NO.


NX(st)


55


Surface Elevation:


0-
0.15


0.15-
0.30


INSPECTOR


SOILS ENGINEER


3 April 2001


Casing
blows
per
half


meter


of bit


Diamond


Casing


State:  151-273/H&A:  91313-102
General Borings, Inc.BORING CONTRACTOR:


P. Carrera


Haley & Aldrich, Inc.


Bit


TOWN:


To


BW


60


136


0.6


0.45-
0.60


SAMPLE


Type


PRIME DESIGNER


Casing


Earth


No. of Samples


R-94OW
1


Reconstruction of I-84


Berger, Lehman Associates, P.C.


5


10


15


Type


1


Solid


SAMPLE TYPE CODING:  D=Driven  C=Core  A=Auger  UP=Undisturbed Piston  V=Vane Test  SS=Split Spoon


Size From


NW


76


136


0.6


Date Started:


STATE OF CONNECTICUT


DEPARTMENT OF TRANSPORTATION


NX(dt)


55


D


E


P


T


H


FIELD IDENTIFICATION OF SOIL


REMARKS (INCL. COLOR, LOSS


OF WASH WATER, ETC.)


m


B(st)


35


@


Waterbury, CT


DEPTH


IN METERS


FROM - TO


Case mounted Mobile Drill B-47 with rope and cat head to drive
safety hammer. Observation well installed in completed boring


3 April 2001


6.10


Sampler Core Barrel


Rock


X


5.5


3.05


SS


35


63.5


0.76


Utilized


Type


Size I.D. (mm)


Hammer (kg)


Fall (m)@


Date Finished:


Carbide


0


Groundwater Observations


Sheet


REC


m


X


NOTES:


m after


0.30-
0.45


HW


100


136


0.6


Pipe


64


136


0.6


0.0


PROPORTIONS USED:  Trace=1-10%  Little=10-20%,  Some=20-35%,  And=35-50%


Hole No.


NW


Auger


Meters of


STRATA


CHANGE


ELEV./


DEPTH (m)


Mud


R-94OW


231147.70
284611.60


PROJECT NUMBER:


BLOWS
PER 0.15 METERS


ON SAMPLER


6D,1C


139.8







16 22
-BITUMINOUS CONCRETE-


Dense red-brown coarse to fine SAND, little
medium to fine gravel and silt, no odor, moist
Split spoon refusal at 0.91 m.


-FILL-
Very hard fresh gray and white BIOTITE GNEISS.
Foliation is high angle to vertical, extremely to very
close. Joints are low angle moderately dipping,
moderately undulating, tight to partly open, fresh


-BEDROCK-
Bottom of Exploration at 3.04 m.


[RQD = 93%]


0.30


1.52


3.04


1


2


1


0.31


0.00


1.52


D


D


C


19


50/0.00


138.64


137.42


135.90


260.61


0.00


1.52


0.30-0.91


0.91-0.91


1.52-3.04


Hollow


of


DRILLER


M. Jennette


m


PROJECT NAME:


Hole No.


Line & Station


Offset


N. Coordinate


E. Coordinate


1.52


PEN.


m


BORING REPORTSM - 001 - M REV. 1/94


m after


B(dt)


35


NO.


NX(st)


55


Surface Elevation:


0-
0.15


0.15-
0.30


INSPECTOR


SOILS ENGINEER


17 April 2001


Casing
blows
per
half


meter


of bit


Diamond


Casing


State:  151-273/H&A:  91313-102
General Borings, Inc.BORING CONTRACTOR:


J. Miller


Haley & Aldrich, Inc.


Bit


TOWN:


To


BW


60


136


0.6


0.45-
0.60


SAMPLE


Type


PRIME DESIGNER


Casing


Earth


No. of Samples


R-95
1


Reconstruction of I-84


Berger, Lehman Associates, P.C.


5


10


15


Type


1


Solid


SAMPLE TYPE CODING:  D=Driven  C=Core  A=Auger  UP=Undisturbed Piston  V=Vane Test  SS=Split Spoon


Size From


NW


76


136


0.6


Date Started:


STATE OF CONNECTICUT


DEPARTMENT OF TRANSPORTATION


NX(dt)


55


D


E


P


T


H


FIELD IDENTIFICATION OF SOIL


REMARKS (INCL. COLOR, LOSS


OF WASH WATER, ETC.)


m


B(st)


35


@


Waterbury, CT


DEPTH


IN METERS


FROM - TO


Truck mounted Mobile Drill B-53 with wire winch to drive safety
hammer. Borehole backfilled with drill cuttings. NE means Not
Encountered


17 April 2001


1.52


Sampler Core Barrel


Rock


NE


SS


35


63.5


0.76


Utilized


Type


Size I.D. (mm)


Hammer (kg)


Fall (m)@


Date Finished:


Carbide


Groundwater Observations


Sheet


REC


m


NOTES:


m after


0.30-
0.45


HW


100


136


0.6


Pipe


64


136


0.6


PROPORTIONS USED:  Trace=1-10%  Little=10-20%,  Some=20-35%,  And=35-50%


Hole No.


Auger


Meters of


STRATA


CHANGE


ELEV./


DEPTH (m)


Mud


R-95


231172.18
284662.74


PROJECT NUMBER:


BLOWS
PER 0.15 METERS


ON SAMPLER


2D,1C


138.9







 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX B 
 


Observation Well Installation Report and  
Measured Water Levels 


 
 















 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX C 
 


Results of Laboratory Testing 
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